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THE CONTENTS OF THIS ISSUE IN BRIEF 


In the present world situation 
the ability to use the sea lanes is vital to the United States and its allies. Vice Adm. C. L. 
Melson here tells how the First and Seventh Fleets with their balanced forces of ships 
and men are safeguarding the rights of the independent nations in the Pacific area. 
This and the following two articles are based on addresses delivered at the Forty- 
third Annual Meeting of the American Ordnance Association, Los Angeles, Calif., 
May 16, 10961. 


Putting the Marines on the beach 
under enemy fire is a vast and complex operation that demands the teamwork of all 
the armed forces. Also required, says Brig. Gen. S. R. Shaw, U.S.M.C., are specialized 


weapons and techniques to meet the needs of today’s fast-moving combat. 


The “Kiss Program” is doing won- 
ders in reducing the costs of our expensive naval weapons. “Kiss” stands for “Keep it 
simple, stupid!” and the program is helping hold down engineering changes, especially 
in production models, according to Rear Adm. Paul D. Stroop, Chief of the Bureau of 
Naval Weapons. He also reports that cooperation among the armed services in weap- 


ons development is not only good but outstanding. 


“Decisions which contain too 
great an element of computer-produced ‘analysis’ to the neglect of the intensely human 
factors which are woven into the warp and woof of military judgment can prove fatally 
defective when put to the test of conflict—where man, and not the machine is still the 
ruling element.” So says George Fielding Eliot, noted military writer, who believes that 
national strategy should never be finalized without close collaboration between civilian 


authority and military advisers. 


Antisatellite satellites are among the 
latest defense weapons now under research. With the advent of space vehicles that can 
reconnoiter and perhaps loose lethal weapons at ground targets, it is necessary for us to 


be prepared to defend against them, writes Vern Haugland, aviation authority. 


A technological revolution is now under 
way, and the world struggle is not so much on the battlefields as in the laboratories and 
on the proving grounds. Garrett Underhill, noted military analyst, here shows that, 
while the U. S. must increase its spending for weapons research, many of these develop- 


ments eventually will find peacetime civilian uses. 


In this atomic age when nuclear 
S 


weapons could wipe out an unprepared nation in a matter of minutes, it 1s of the great- 





























est importance that we know the military preparations and capabilities of any potential 


enemy so that we can be ready to defend against attack and perhaps thus even deter ag 
gression. “Effective intelligence also can contribute to national prosperity,” writes Har- 


old Tombach. 


The Civil War opened with a shortage of 
efficient small arms and artillery on both sides, and the gap was never really closed. The 
blockade continually hampered the South, while battle losses and official obstruction 
ism hurt the North. Superior production facilities and the acquisition of breechloaders 
and repeating rifles eventually swung the tide in favor of the Union, as F. W. Foster 


Gleason here so graphically tells. 


The Minuteman is a solid 
propellant intercontinental ballistic missile with a mission to destroy strategic targets. 
Stl in the research and development stage, it is rapidly becoming operational. D. L 
Baker here points out the importance of the proper materials to missile range, cost, and 


reliability. 


Loren Bollinger tells the exciting story 
of how the X-13 Vertijet raced against time to prove that an airplane could really take 


off and land straight up and down and also fly in the conventional horizontal attitude 


The David and Goliath story has 
come full circle with the development of the lightweight M72 system which enables on 
man to knock out a mighty armored vehicle with a rocket-launcher combination that 
weighs only 4.5 pounds. “This is another big step in reequipping our Army with a new 


reneration of modern weapons,” writes Robert E. Sebring. 
x 1 


Large missiles powered by a 
solid propellant can be deployed instantly from a highly mobile division or field army 
or they can be constantly ready for retaliatory action from a fixed base. J. L. McDaniel 
outlines the task of reducing the weight of all missile elements other than the final pay 
load while at the same time obtaining the required simplicity, ruggedness, and relia 
bility. 


Our naval forces now have the 
ships, aircraft, weapons, and detection devices capable of finding and destroying hostile 
snorkel-equipped, diesel-powered submersibles, but much more of this equipment is 
needed. However, according to Rear Adm. H. L. Miller, the quiet-running nuclear 
powered sub will present an entirely new problem that must be solved if our Nation 
is to survive. 





Keep America ON THE TARGET 


Enroll your defense- 
minded friends 


in the Ordnance 


Association today! 


Membership in the American Ordnance Association, the only organization devoted exclusively to 


armament preparedness and industrial readiness, is open to all citizens of the United States. 


Many associates who share your interest in national defense would be anxious to take advantage of A.O.A. 


benefits if they knew about the aims and services of our Association. 





Why not tell them about our patriotic group of nearly 44,000 Ameri- 
A.O.A. MEMBERS GET: cans who keep up to date on America’s weapons problems and prog- 
% Orpnance magazine (bimonthly). ress while they help build ordnance know-how for the defense of 


ee our country? In doing this you can— 


armament newsletter. ; ‘ : 
Win for yourself attractive A.O.A. Prints (see page 133 


*& INpusrriat PRePAREDNESs—report 
on Divisions and Sections. Earn the thanks of friends who want to keep up with today’s 
%& Membership in a local A.O.A. rapid advances in ordnance. 
Post or ¢ hapter - . ‘ 
Increase the membership and effectiveness of your A.O.A, 
% Plus Ordnance Book Service, em- 
bossed membership card, plant visits, Help build armament preparedness for America. 
national meetings, Weapons tests and 
demonstrations Be sure to give the application below to a friend and tell him of 





FOR ONLY $5 A YEAR the personal satisfaction you derive from membership. Additional 
applications will be gladly sent on request. 
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| hereby apply tor individual membership in the American Ordnance 
Association and enclose annual dues ($5.00 for one year, or $12.50 for 
three years) which include Orpnance and other publications, and all 
membership privileges. | certify that | am a citizen of the United States. 
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The Defense National 
Communications Control 
Center by Philco 


FINGER-TIP CONTROL FOR 
GLOBAL COMMUNICATIONS 


Keeping U. S. Arme d Forces communications 
traffic flowing rapidly and efficiently is an 
enormous task. The Defense National Com- 
munications Control Center was designed, fab- 
ricated and installed by Philco for the Defense 
Communications Agency to prov ide the means 
to monitor and control this gigantic traffic load. 

The Control Center is constantly supplied 
with the current world-wide status information 
by stations operated by the Army, Navy and 


Air Force. This information is processed by 
the Center, where the status of the 
world-wide system is displayed in order that 
control can be exercised. When a breakdown 
or overload occurs anywhere in the system, 
communications are restored and vital infor- 
mation is quickly re-routed through alternate 
channels. 

Another major contribution by Philco for 
National Defense. 


entire 


Government and Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 


== Famous for Quality the World Over 


Communications and Weapons Division e Communications Systems Division 


Computer Division e Sierra Electronic Division e Western Development Laboratoriee 





ECONOMY 


Low system cost resulting from the re- 


liable power of asolid rocket motor plus 


almost unlimited thrust potential to hurl 
satellites into orbit plus Thiokol s known 
capability to produce motors of unprec- 
edented size plus the high reliability 
of [Thiokol powerplants in action... 


these factors can rapidly bring down 





the high cost of space exploration. 


THIOKOL 


Theokol. CHEMICAL CORPORATION, BRISTOL, PENNSYLVANIA 


Rocket Operations Center: Ogden, Utah 
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FAIRCHILD BASIC RESEARCH LABORATORY ADDS 
A NEW DIMENSION TO PHOTOGRAPHIC CHEMISTRY 


New insight regarding the interaction of light with solid state photosensitive surfaces is now 
being gained at Fairchild’s Basic Research Laboratory. Defense Products Division scientists 
are also discovering new facts about the role of free radicals and molecular complexes in 
the photographic development process. Such knowledge can produce photographic materi- 
als of unprecedented speed and resolution which are capable of virtually instantaneous 
processing. Another result can be very thin solar cells of wide area and sensitive to radiation 
from the ultraviolet to the infrared which can be of great value in space exploration. Vastly 
improved developers can also be foreseen in new data concerning photographic chemistry. 
This basic and applied research and development is contributing advanced products and 
techniques for military and industrial application, 

assuring Fairchild’s continued leadership in the 

photographic field. The Basic Research Labora- AIRCHILD 
tory and its achievements are available for your 

programs. For a brochure and further informa- Apa «Came: 


tion, write the Director of Marketing, Defense sae 
Products Division. DEFENSE PRODUCTS DIVISION 


Engineers and scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 











MEASURE 
MISSILE 
MUSCLE 








This is one of the test-bays at the Hercules-owned-and- 
operated plant at Bacchus, Utah. Here the third-stage 
engine for the Minuteman rocket was developed and is 
manufactured for the Air Force. The advanced second- 
stage Polaris engine, developed for the Navy at \llegany 
Ballistics Laboratory, is also being manufactured here. 
Hercules’ Bacchus plant is a fully integrated facility for 
research, development, and production line manufacture 
of high-specific-impulse solid-fueled rocket engines. 

\s each new design-idea is proved out in roaring flame, 
a net of cunningly placed transducers take the engine’s 
pulse, its temperatures, check its pressures, stresses and 
thrusts. This welter of information is fed, at 20,000 bits 

















per second over 240 separate input channels, to a central 


data acquisition room where it is permanently recorded 
on synchronized magnetic tapes. Meanwhile, as many as 
twelve high-speed cameras exposing up to 3,000 frames a 
second on a quarter-mile of film, keep a visual record of 


everything that happens with thousandths-of-a-second 
accuracy. Chemical 

Thus, each test of component, propulsion unit, experi- Propulsion 
mental design or completed engine yields a maximum a 
amount of information ready for computer analysis and HERCULES POWDER COMPANY 
integration to advance both design criteria and manu- 910 Market Stre 
facturing methodology. This is just another example of 


Hercules imagination in propulsion engineering. 
5 I 





ON ORDER 
from LIBRASCOPE 

















CENTRAL DATA PROCESSOR 
for AIR TRAFFIC CONTROL 


Today, at a peak traffic hour, approximately 200 aircraft flew over the New York area. Each year this 
number will increase. Yet, the Federal Aviation Agency will continue to assure safe and efficient control of 
air traffic. One reason... a data processor developed for the FAA by Librascope to quickly and accurately 
handle the routine clerical tasks now occupying most of the controller’s time. The first 18-unit data 
processor will be installed at Boston in 1962. A note to Librascope outlining your control problems will 
bring a prompt answer from the country’s most versatile manufacturer of computer control systems. 


GD 


»mputer contro ystems od \ > . ed 9 Ned 


that pace man's expanding mind 


LIBRASCOPE DIVISION GENERAL PRECISION INC. GLENDALE 1, CALIFORNIA 
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Tiros | — Thor-Able 
« launch. Picture-taking 
weather satellite. Tiros II, 
also a weather satellite, 
e Thor-Delta launch 


Wa Sputnik — Sputnik II! LLL | 
oe 


shown is an example of Discoverers — 


: : Fifteen orbited 
Russian satellites 
PF * J \\ by Thor-Agena 
y ae YN to date 
PS ‘ 
OR / 
ry Ti iy} 


Courier IB — 

Thor-Able Star launch.. 

Active communication satellite j 
Explorer VI — Thor-Able 
launch. The first 
paddiewheel satellite 


Transit 1-B — 
Thor-Able Star launch, 
the first navigational 
satellite 


Vanguard Ii — Estimated 
life 50 years. A test 
weather-scan concept 


\ 


\ , Transit !l-A and Greb — 
e Thor-Able Star launch. The 
Be a, first piggy-back satellite 


-_:/ 


Vanguard Ill — 
Estimated life 30-40 
years. Measures 
radiation, environment 


Jet Echo | — Thor-Delta launch. 
Explorer Vil — 100-foot balloon seen 
Launched by Juno Ii and still by millions. A passive 
transmitting some data communications satellite 


Above are some of the satellites orbiting the earth, a majority of which were launched by Douglas Thor 


The Douglas Thor rocket has orbited more satellites 
than all other rockets combined! 


Of all satellites put in orbit since 1958, 55% were launched by the 

Air Force-NASA Thor IRBM. In its last 83 tactical and space 

firings by the Air Force, Navy and NASA, 86% have been com- 

MISSILE AND SPACE SYSTEMS « MILITARY AIRCRAFT * DC-8 


pletely successful —a reliability inherited from forty years @£ ance o aenmnnen bem Geman senseete < 
Douglas experience in aviation and 21 years in missiles and space. GROUND SUPPORT EQUIPMENT + AIRCOMB® * ASW DEVICES 
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20-mile conference rooms on the move ~- 


4 / 


/ required Motorola Systems reliability ied 


4 
4 


AN/MRC-66 Communication Central provides a 20-mile mobile 
radio telephone system between a dozen tactical units on the 
move...plus full compatibility with other radio and wire circuits. 
This advanced single sideband concept, developed by Motorola 
for U.S. Army Signal Corps, offers the transmission of 
simultaneous voice, teletype, facsimile and data transmission 

far superior to conventional modulation systems. SSB also allows 
more channels in a given portion of the crowded RF spectrum 
and more systems in a given area. * Automatic Output 

Control insures uniform signal reception regardless of whether 
vehicles are deployed 100 feet or 10 miles from the Central. 
Three operating modes— Normal, In-Channel Net and Emergency 
Net—enhance the basic system flexibility. % Simplification 
inherent in Motorola’s concept and modular design affords the 
highest possible degree of reliability and maintainability 


in the field. Detailed information is available on request. 


Military Electronics Division Q) MOTOROLA 


CHICAGO 51, !Ilinois, 1450 North Cicero Avenue 

it i SCOTTSDALE, Arizona, 8201 East McDowell Road 
pli 

CTOaPP'Y RIVERSIDE, California, 8330 Indiana Avenue 


Qualified technical personnel 
are invite 
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BB Giant bell of blast 
furnace stack is pre- 
heated to 400°F prior to 
Mahon hard surfacing 
for renewed life. 





WH A hard-weld bead 
is spiraled on to the 
working area of bell. 
‘New Surface’: 45-50 Re 


MEN WHO KNOW FACILITIES, CAPACITY AND NEW TECHNIQUES... 


“fabrication by Mahon” 


Mahon’s Steel-Weld Division constantly strives for better fabrication techniques—solidly developed 
out of long experience combined with broad-range facilities and wide-breadth capacity. Examp/e: 
new hard-coat (to 45-50 Rc) resurfacing of worn steel parts for extended useful life. The Mahon 
method involves special submerged-arc welding, vertical milling and finish grinding. It is as applicable 
to high-wear new parts as it is to reconditioning older pieces. Why not look into how Mahon ‘hard- 
surfacing’ can be profitably used in the products you make or the equipment you use? We suggest 
you write to Mr. J. W. Ault, Manager of Mahon'’s Steel-Weld Division. 


THE R. C. MAHON COMPANY « DETROIT 34, MICHIGAN | areca ooo ene cali san Francisco and Torrance 


MAHON 
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This mark tells you a product is made of modern, dependable Steel. 


H-POWER ELECTRONIC 





High Voltage Radar Power Supply SPG-SSA 


Powerful FXR’s broad experience in the design and 
fabrication of high voltage power supplies, 
tools for super-power pulse modulators and custom 
high power solutions to unique challenges is the 
result of extensive knowledge and creative 

knowledge | | application. 


LJ 


A significant achievement is the High Voltage Radar 
Power Supply, AN/SPG-55A. The environmental condi- 
tions imposed by shipboard installation offered a most 
complex challenge. The problem of reliability was solved 
in a unique manner typical of FXR’s High Power Elec- 
tronics capabilities. 


The solution to your problem is but a 
telephone call away. Our applications 
engineers will be glad to discuss your 
requirements. 


= 


Amphenol-Borg Electronics Corporation 


25-26 50th STREET « RA. 1-9000 
WOODSIDE 77, N. Y. TWX: NY 43745 

















SEND YOUR BLUEPRINTS... 


for our 
prompt 
quotation 


“ »>weccelc 2re ~4 on metal 
Some vessels are designed to open ae nl 


with ease, like bananas. For complete information ask Latest brochure 
any grocer. But, if you’d be more interested in vessels sent upon 

that don’t open easily, talk to National Tube. Our request, 
USS National Seamless Steel Bottles are uniformly 
strong; they're pierced from solid, white-hot billets of 
high-quality steel—carbon, alloy or stainless. These 
husky bottles have up to 3-inch-thick walls to contain 
pressures as high as 20,000 psi—perfect for handling, “a 
storing or transporting gases or liquids at tempera- 
tures as high as 1,000 F. or as low as minus 320 F, 
Write for Bulletin 25. National Tube Division, United 
States Steel, 525 William Penn Place, Pittsburgh 30, We are thoroughly 
familiar with 


Pa. USS and National are registered trademarks. Government 
Inspection 


National Tube poe vee sg 
Division of and procedures. 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Er- CARLSTROM PRESSED METAL CO., INC, 
——_ " 57 Fisher Street 


Pacific Coast Distributors 


United States Stee! Export Company, Distributors Abroad en Westboro, Massachusetts 
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LET MUELLER MAKE IT! 


Mueller Brass Co. of Port Huron is much more diversified 
than the name ‘‘Brass’”’ implies . . . a lot more. In fact, 
because of its many and varied facilities . . . its men, 
methods and metals... Mueller is in the unique position of 
being able to offer true single source service. 


MUELLER HAS THE MEN ... experienced engineers with 
the ability to work out, creatively, tough design problems, 
and improve a part or components for production by the 
most economical method. You get sound engineering plus 
44 years of practical metalworking production experience 
when you ‘‘Let Mueller Make It’. 


MUELLER HAS THE METHODS... . when you ‘‘Let Mueller 
Make It’’, you are utilizing one single source that is able to 
produce parts any one of these ways: as forgings, impact 
extrusions, sintered metal parts, screw machine products, 
formed tube or as castings. 


MUELLER HAS THE METALS... and the materials... to 
produce precision parts in aluminum, brass, bronze, 
copper, iron and steel in hundreds of different alloys to 
meet each exact requirement. 


In addition, Mueller Brass Co. has complete and modern 
facilities for performing all types of finishing and sub- 
assembly operations. Another plus value is nation-wide 
sales engineering service. 


xm” # 
<a 
So, in the final analysis, no matter where you fit in the 
American industrial picture, whether you're making mis- ex 


; 


siles or mowers ... and no matter where you’re located, 
it will pay you to LET MUELLER MAKE IT! 


<i 
tars MUELLER BRASS CO. Port HURON 32, MICHIGAN 


July-August 1961 





* 


YOU CAN ADD THIS ENGINEERING TEAM 


TO YOUR STAFF WHEN YOU 


LET MUELLER MAKE IT! 


When you work with the Mueller organization, a qualified team of trained, experienced and imaginative 
engineers automatically become part of your staff and go to work for you. This engineering team, which 
includes specialists in all categories of design work and production procedures, carefully considers all 
aspects of your particular part or assembly and its function. In conjunction with members of your engi- 
neering department, Mueller engineers can help design or re-design your part for improved perform- 
ance, eliminate, where possible, unnecessary parts through re-design by making two or three part 
assemblies as a single piece, and recommend the best method of production. Mueller pecple also 
consider ways of speeding your finishing and assembly operations. Production economies consistent 
with product quality are always a prime consideration 

This TOTAL CONCEPT engineering service, which costs no more, is available to you when you... 
LET MUELLER MAKE IT! 


| MUELLER BRASS CO. Port HURON 32, MICHIGAN 
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Oakite chemical cleaning 
safeguards LOX-system reliability 


When the safety and the success of a multi-million- 
dollar shoot depends on 100% removal of soil— 
even specks no bigger than .0004 inch are intolerable 
— it’s time to consult Oakite, the specialist with a 
successful record of service to many of the nation’s 
leading prime and sub contractors. 


An unexcelled background in the exacting cleaning 
requirements of metalworking, aircraft and ordnance 
manufacturing industries uniquely qualifies Oakite 
for the critical job of cleaning propellant systems 
and ground support units, 


For production cleaning Oakite offers the precise 
solutions to match the metals and the parts. For 
post-production and for maintenance cleaning Oakite 
offers solutions that are exceptionally free-rinsing 


“ 


and which leave surfaces “surgically” clean. For 
LOX systems in particular, the Oakite program 
covers such procedures as alkaline cleaning, pick- 


ling, neutralizing and surface passivation. 
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Cleaning missile propellant systems is a job re- 
quiring expert knowledge. Make sure you have the 
experience of 50 years of successful industrial clean- 
ing . . . the authoritative recommendations of the 
world’s finest cleaning research facilities . . . the 
personal service of a cleaning expert. 

Send for the Oakite man. Meanwhile, 
write for this bulletin on propellant 
system cleaning. Oakite Products, Inc., 


14F Rector Street, New York 6, N. Y. 


y 





SHILLELAGH 


U.S. Army Missile System 
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The SHILLELAGH is being developed for the U.S. Army under the over-all direction of the U.S. Army Ordnance Corps. 





The United States Army SHILLELAGH surface-to-surface guided 
missile-like its Irish namesake-will be simple, reliable . . . lethal. 
Against enemy targets—moving or stationary-SHILLELAGH's accu- 


racy and firepower will provide the U.S. Army a devastating new 


weapon that kills with a first-round probability approaching unity 


...and at ranges never achieved in antitank warfare. SHILLELAGH 
is now under development at Aeronutronic, prime contractor on 


this advanced weapon system. 


ina (Zi) 
AERONUTRONIC DIVISION SordsotorCompany, DEFENSE PRODUCTS GROUP 


FORD ROAD. NEWPORT BEACH. CALIFORNIA 


SHILLELAGH is one of many advanced programs currently under development at Aeronutronic’s 
new, million-square-foot Engineering & Research Center at Newport Beach in Southern California. 


Write for information about Aeronutronic’s 
capabilities and career opportunities now 
open for engineers and scientists. 
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almost all major cities are defended with systems - 
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ELECTRONIC 
TUBE 
DIVISION 


- that depend on Sperry electronic tubes 


SPERRY RAND CORPORATION 
GAINESVILLE, FLA. 
GREAT NECK, N. Y. 
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SHEFFIELD 


Corporation Dayton 1, Ohio 


A subsidiary of The Bendix Corporation 


Inspection Gages, Dimensional Control Instruments, Machine Controls, Automatic Gaging & Assembly Systems, Measuray® X-Ray Thickness Measuring, 
Crushtrue® & Multiform® Grinders, Cavitron® Ultrasonic Machine Tools, Press-Pacer® Transfer Units, Large Dies, Tooling, Contract Manufacturing. 
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Special purpose military vehicles 
perform more efficiently... give longer, 
dependable service... with 


ROCKWELL-STANDARD 


Ever since World War I, Rockwell-Standard has spe- 
cialized in the design and production of axles and 
drive units that assure superior performance for spe- 
cial purpose military vehicles. To manufacturers in 
this highly specialized field, we offer a complete de- 
sign, testing and production service . . . facilities 
that have made Rockwell-Standard the largest single 
supplier of standard military drive axles, trailer 
axles, and transfer cases. 

The component you think is “special”—and 


A pabthier Khoa of... ROCKWELL-STANDARD 


expensive to build—could well be a standard item in 
Rockwell-Standard’s full line of driving assemblies 
and planetary axles, torque converters and power 
shift transmissions. 

Or, if your needs call for a “custom” job, you can 
be sure our engineers can design it to exact specifi- 
cations—and at minimum cost. For complete infor- 
mation about Rockwell-Standard’s capabilities for 
special military axles and drive units, write or call 


today. 


Kwe 
TANDAR 


CORPORATION 
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This AiResearch ultra-high tem- 
perature shutoff valve has been 
tested at 6000°F. Its development 
makes possible the use of secondary 
injection thrust vector control for 
greater simplicity and reliability. 

This high temperature capability is 
an extension of previous AiResearch 
valve and controls experience in the 
—423 to 2000°F range, 


THE 


Systems and Components for: 


24 


"hy 


Major breakthrough for 
missile secondary injection 


guidance systems 


and further demonstrates over-all 
capability in the design of complete 
missile and ground support systems. 
An inline poppet valve of extremely 
clean design has been produced to 
handle the high speed flow of hot, con- 
taminated gas ducted from the com- 
bustion chamber to the exhaust nozzle. 
This design will: (1) keep lodging of 
contaminants to a minimum; (2) re- 


- Silt 
ll 
duce turbulence and uneven wear; and 
(3) permit only a small pressure drop 
across the valve at maximum flow. 
Growth into high temperature 
ranges can be accomplished by changes 
in material without changes in the 
basic valve design. The extreme com- 
pactness and light weight of the valve 
make it ideally suited for installation 
in the isentropic spike of a plug nozzle, 


¢ Please direct inquiries to Control Systems Project, Phoenix Division 


CORP OH ATION 


AiResearch Manutacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 


AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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DEFENSE MARKETING SERVICE 


MK STRAE STS, cna que Vise 


i — Tow 
Sr Sey ee “sy Chemtital On 


prem ire te 
* (rene covers 


Kaiser Aluminum's weekly Sales Lead Bul- 
letins are the only comprehensive source 
that alerts you to upcoming defense proj-— 
ects involving aluminum. @ These bulletins 
are an exclusive highlight of Kaiser 
Aluminum's Defense Marketing Service. This 
unique service also offers you invaluable 
assistance in diversifying to other mar- 
kets, military or commercial. ®In addition, 
you can rely on our nationwide staff for: 
(1) basic assistance in preparing defense 
bids, (2) recommendations for alloys and 


AOCUREMEST AND PRODUCTION HQ. 
wih 2, 19. 


you what aluminum equipm 


methods best suited to a profitable bid, 
(3) technical and metallurgical assistance 
in production phases following bid awards. 
@ Would you like to get the full scope of our 
Defense Marketing Service? Write us today 
on your company let- 

terhead. Kaiser Alum- ; 

inum & Chemical Sales, Kaiser Sm 
Inc., Dept. 847, 300 ‘seaman 
Lakeside Drive, Oak-— 

land 12, California. 

See HONG KONG and MAVERICK weekly, ABC-TV Network 


New Leadership in the World of Alumnur 











These giant panels are extruded in U-shape with three 
stiffening ribs, or V-shape with two (top photo)... 
then flattened to close tolerances (lower photo). 


DOW EXTRUDES 
GIANT 34°-WIDE 
ALUMINUM PANELS 
FOR TITAN 


The Martin Company photo 


At Dow’s Madison, Illinois, plant, a huge 13,200-ton 
press extrudes big aluminum panels with integral stiff- 
eners for the Air Force Titan missile. The panels are so 
wide—34 inches—that they must be extruded with a 
“U” or “V” cross-section, then flattened and straightened. 
Panels with three stiffeners get the U-shape; with two 
stiffeners, the V-shape. 

These aluminum 2014 alloy panels are flattened in 
Dow’s contour-correction equipment to close tolerances, 
then straightened in a 1,000-ton stretcher. 

The Dow Metal Products Company’s years of large- 
extrusion experience include production of big parts for 
aircraft and ordnance equipment, as well as for missiles. 
Dow’s Madison plant is in high-volume production of 
many different extruded shapes and sizes, in a wide range 
of aluminum alloys . . . including extrusions with cir- 
cumscribing circle sizes up to 30 inches, and as long 
as 80 feet. For information, write The Dow Metal 
Products Company, Midland, Michigan, Merchandising 
Dept. 1102DF7. 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 











ATOMIC ENERGY 





New AEC Office 


The Atomic 
established an Office of Industrial Par- 


Energy Commission has 
strengthen in- 


the U. 5. 


ticipation, designed to 


dustry’s participation in 
atomic energy 


The 


tor 


program, 
the 


the Commission's 


over-all objectives of new 
bolstering 
with U. S 


threefold 


othce 


cooperation industrial or 


ganizations are 


1. Provide a focal point for industry 


to obtain information on opportunities 


for private participation and investment 


in the development and use of atomic 


energy for civilian purposes and for 


support of Government programs 
2. Study industrial-type activities now 


AEC 


erating contractors which might be car- 


being or to be performed by op 
ried out by private industry and recom 
mend to the Commission policies, plans 
and programs for the transfer of sucl 
en warranted 


effec 


activities to industry wl 
3. Appraise and report on the 
of the Commission’s 
{ 


and plans for broadening industry's par 


tiveness policie s 


ticipation in the program 


Radiation in Firefighting 


Two new instruction programs for 
helping firemen learn how to cope with 
radiation hazards in fighting fires have 
been prepared by the U. S. Department 
of Health, Education and Welfare and 
Atomic The 
\EC Office of Industrial Relations and 
of Vocational 


of Education 


the Energy Commission 


Division Education, 
Office 


operated in the joint effort 


the 


u. 3 have co 


The importance of training firemen 


and other public-safety personnel to 


deal with fires and other emergencies 


involving radioactive materials has long 
the Atomic 


For several vears 


been recognized by Energy 


Commission a small 
\EC field staff has 


program of direct training to members 


provided a limited 
of fire departments upon request 

As a forerunner to additional train 
ing materials, a 4-hour orientation unit 
entitled 
in the Fire Service” has been prepared 


“Peacetime Radiation Hazards 


It consists of an instructor's guide, a 


illustrative 


TY 
Phe 


students’ manual, and twelve 
charts for use by the instructor 


unit is intended for presentation to large 


numbers of professional and volunteet 


firemen as part of their basic training 


and to prepare them for more special 


ized instruction later 
The 


general aim of the unit 


(Continued on page 31) 
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The 


CONTINENTAL I /2-T-2 


HELICOPTER 


> PERFORMANCE ...500 SHP with high economy 
(0.67 SFC) ... multifuel capability (all JP, Diesel, 
kerosene, gasoline). 


P> RELIABILITY .. . due to ruggedness and sim- 
plicity of design. Sturdy 2-stage compressor 
all-steel rotating system, foreign object-tolerant. . . 
anti-icing inlet . . . fail-safe dual-element fuel pump 


.. . trouble-free fuel distribution . 


». emergency fuel 


circuit with manual controls. 


> INSTALLATION ADVANTAGES ... Extreme 
compactness (19-inch maximum diameter; 42-inch 
overall length) . . . straight-out rear exhaust without 


obstructions or turns 
engine center line 





THE 


OF THE T72-T-2 


The Continental T72-T-2 Heli- 


copter T 


directly from the highly success- 


ful J69, u 


the Q-2C 


and 


and more 
in flight . 


WORLD. 





of the Cessna T-37 Trainer and 


corporates 
combustor system, same axial 
centrifugal 
same axial turbines, and same 
static structure 
stood 40,000 test stand 


NENTAL ENGINES, THE T72-T-2 
IS BACKED BY PARTS AND 
SERVICE ALL OVER THE 


HERITAGE 


urbine has evolved 


se-proven powerplant 


Target Missile. It in- 
the same annular 


compressors, 


with- 
hours 
than 1,000,000 hours 
.. LIKE ALL CONTI- 


that have 








FOR DETAILED 


INFORMATION, 


. front power output on 
. front reduction gear sur- 
rounded by cool air. . . high accessi- 
bility(all accessories mounted around 
waist)... Optional mounting—single- 
plane, two-plane, or cantilever... 


210 pounds total weight. 


They add up to HIGH OPERAT- 
ING ECONOMY, with LONG 
LIFE,LOW TOTAL INSTALLED 
WEIGHT, LOW INSTALLA- 
TION PERFORMANCE LOSSES 
—and LOW INSTALLED COST. 


ADDRESS: 


CONTINENTAL AVIATION AND ENGINEERING CORPORATION 
12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF C 


WESTERN SALES OFFICE: 


ONTINENTAL MOTORS CORPORATION 


18747 SHERMAN WAY, RESEDA, CALIFORNIA 


7 
i/ 








Capability in Power and Mobility for defense 





Problem: To develop td ie 2 more horsepower without increasing diesel engine size. 
Needed: A new method to increase fuel burning capacity without robbing engine horse- 
power. Developed: A responsive turbocharger being used in Caterpillar’s compact, high horsepower diesel 
engines. This advance in engine efficiency was the result of a Caterpillar research group which devoted 
itself exclusively to turbo study and testing. Today, the company is one of the world’s leading authori- 
ties on high-speed rotational phenomena, the problem and their control. « In conjunction with turbo- 
charger manufacturers, Caterpillar has also pioneered in the field of turbocharged engine performance 
and proper matching of turbo and engine. As a leading manufacturer of heavy equipment, Caterpillar 
has outstanding resources in research, engineering and manufacturing. This experience, talent and 
manufacturing capacity are available for your vehicle, engine and component needs. Write for Bulletin 


No. 40-20265, Defense Products Department, Caterpillar Tractor Co., Peoria, IJlinois. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co 
WASHINGTON, D. C. PEORIA, ILLINOIS 


RESEARCH * DEVELOPMENT * MANUFACTURING FOR DEFENSE 
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FOR MILITARY APPLICATIONS 


In cooperation with research and engineering com- 
mands of the U.S. Armed Forces, Hunter Manufactur- 
ing Co. for more than twenty years has specialized in 
the design, development and manufacture of multi- 
fuel-burning heating systems. 

Hunter heating systems with sealed-in-steel combus- 
tion are employed for a wide variety of military uses— 
for space and personnel heating in mobile shelters, 
in portable or fixed structures of many different types, 
in self-propelled vehicles, in ground support systems 
for missiles, in radar and microwave systems, etc. 


Other types of Hunter systems are widely used in win- 
terization operations, for engine pre-heating, for 
emergency heating requirements and for many other 
using arm operations. Hunter heating systems are 
designed for cold starts down to 65° below zero and 
are air-circulating in type with thermostatic controls. 
Uncontaminated heat capacities range from 15,000 to 
300,000 BTU, hour. 


If you have a problem involving the application of 
heat, Hunter can help you solve it. 


Complete research and development 
facilities available. Contact: 


SPECIALISTS IN HEAT FOR MILITARY APPLICATIONS SS af UNTER 














MANUFACTURING CO. 


30523 AURORA RD. © CLEVELAND 39, OHIO 
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Atomic Energy (Contd.) 





familiarize firemen with 
the following 
That radioactive materials in ordinary 


use do not make other thi radio- 
active ; 

That in general the most serious ef- 
fect of a radiation incident will probably 
come about from contamination of the 
surrounding area, and the problem will 
be reduced to the extent that the con 
tamination spread is limited during fire 
fighting operations; 


} 


That an explosion whi might «o« 


cur in the use of radioactive material 


will be of a chemical nature and will 
not result in an 
explosion 

The 4-hour orientation program will 
be followed by a 
to be published in midsummer. It will 
include an instructor's guide, student's 
work as 
This 


hiremen 


information manual, student 
signments, and twenty-two charts 
program will enable qualified 
and selected instructors to train others 
in their own local communities to deal 


with radiation emergencies 


Simulated Underground Tests 
State 


setting off simulated ex- 


Pennsylvania University geo 


physicists are 
plosions and earthquakes in a 26-inch 


model of the earth to improve methods 


underground nuclear 


for detecting 


blasts. Elastic waves generated in the 


experiments are so faint that only 


most sensitive detection apparatus 


the surface of the model can record 
shock produced 

Specifically, the studies seek to de 
mine the following 


l. The difference in the pattern of 
rivals of seismic pulses as a functior 
lirection from simulated fault an 
plosive sources. 

2. The 


geologic conditions such as tl 


effe cts of different simulated 


\t 


1 
ICKNESS ¢ 


the crust and yariatior f physical 


properties on the transmission of seismic 


pulses. 


New Research Program 
The AEC 


program for high-temperature materials 


has adopted a new research 


and high-performance reactors which 


would use some of the equipment and 
facilities previously used in the aircraft 
program and the 


nuclear pre ypulsic mn” 


services of some of the employees of 


the two prime contractors who were 


engaged in that program, now termi 
nated 
Approximately $19,900,000 would be 
expended in fiscal year 1962 for the new 
program. Of this amount 
$6,700,000 would be 
temperature materials research 
000 by the 


$1,000,000 by the 


approximately 
expended for high- 
$4,500,- 
Electric Company, 
Pratt & Whitney Divi 


General 
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atomic-bomb type of 


15-hour basic course 


Corporation, al 


Nationa 


sion of United Aircri 
$1,200,000 by the Oal Lidge 


] 


Laboratory—and approximately) 


000 would expended 


ment ot 


periment & W 


sion. The Commission has requested 


appropriations of $25,000,000 for 


t} 
r 


gram. 


New Element Discovered 


An isotope of element 103 was discov 


+ ; 


ered recently by a team of scientists at 


the Lawrence Radiation Laboratory, op 


erated for the Atomic Energy Commis 


sion by the University of California 


‘ - te: 
The name Lawrencium (chemical 
has been suggested for the 


bol Lw 
element in honor of the late Ernest 


Lawret ce. Nol 


vel prize winner, inventor 
of the cyclotron and founder 
oratory which now bears his 
The discovery wi 

Albert Ghiorso 
Almon E. Larsh, and 


Latimer of the 


chemists 
keland, Robert 


— om 
Nadiatior a 


Lawrence 
oratory. 
The element 103 isotope is the 


lel 


he discovered solely by 


nuclear met 
No chemical techniques were use 
identification. 

The new element was created by 
harding a target consisting of thr 
lionths of a gram of Californiun 
98) with boron 10 
having energies of 


tron volts. 


Spectral Shift Control 
The Babcock il 
Critical 
Lynchburg, Va 


on the feasibility 


‘\S Wilcox 
Experiment 


is cond 


r concept cali 

concept, 
(SSCR) 
1 of ordinary 
ind D.O) as coolat 
tial control agent 
by varving the concentrations <« 

eavy water as a moderator 
to compensate tor reactivity 
taking advantage of the cl 
shift) whicl 


tron energies ( spec tral 


curs in the core of a reactor as fuel 
consumed and poisons are built up 
At the 


SSCR, higher 


beginning of the core lif 
concentrations ol 
This 


fissions caused 


water would be used would 


down the number of 


thermal (relatively slow neutrons 


would allow epithermal (faster 


thermal) neutrons to cause 


to be absorbed prolitably 


material to produce more fissionable 


terial. Then, as fuel is consumed 


poisons are built up, the reactivity 


would be compensated by increasing 


proportion of light water. This would al 


low more fissions by thermal neutrons 


increasing the reactivity correspondingly 


* 
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“Lean, mobile, powerfully armed and 
dispersed units"... these are basic to 
our new defense posture. Among the 
metals, a/uminum alone possesses the 
unique characteristics that make it 
possible to: 


Deliver an armored tank by air 

Drop a howitzer by ‘chute 

Give the soldier a hand-carriable anti- 
aircraft weapon 

Increase a torpedo's speed 

Bear a missile's extreme heat and cold 


Aluminum has done all this. It can 
do more. No other metal combines all 
these abilities: mobility, armorability, 
flexibility, air transportability, air drop- 
ability, field weldability, designability 
and, availability. And no other company 
knows so much about aluminum as 
Alcoa. 

Alcoa—owner of the largest and most 
extensive R&D facility of any light- 
metals company anywhere. Alcoa— 
possessor of the biggest complex of 
aluminum fabricating plants in the 
world. Alcoa—staffed in depth to go to 
work immediately on research, devel- 
opment, production engineering or pro- 
duction of any defense requirement in 
aluminum, 

Aluminum—metal for mobility. How 
can we help you use it to best advan- 
tage? Write: Aluminum Company of 
America, 1875-G Alcoa Building, Pitts- 
burgh 19, Pennsylvania. 


WALCOA ALUMINUM 








ALUMINUM COMPANY OF AMERICA 
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SUPERIOR ENGINES 


a 


Operations Room—heart of Missile Master. System was designed and produced by 
Orlando Division of The Martin Company, in cooperation with U. S. Army Signal Corps. 


..-OnN Quard with 
MISSILE MASTER 


At U.S. Army Missile Master anti-aircraft installations near 
Pittsburgh, Chicago ar.d Los Angeles, standby power is 

supplied by 8-cylinder, supercharged Model 65 White Superior 
engines. The 12 engines (4 at each site) develop 1415 BHP 

at 600 RPM to drive 1000 KW generators. The engine-generators 
produce precise frequency to operate radars, communication 

and data transmission links, visual display consoles, computers 
and fire integration facilities. Missile Master’s electronic system 
provides semi-automatic coordination and fire direction for 

Nike missile batteries, and has been installed near vital 

U.S. metropolitan and industrial centers. 

Missile Master joins a growing, impressive list of Superior- 
powered U.S. defense assignments that are convincing evidence 
Superior engines provide rugged dependability, trouble-free 
performance and economical fuel consumption. Superior engines 
—215 to 2150 HP or 150 to 1500 KW—will also meet your 
exact power requirements. Write today for complete information. 


WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY 
Plant and General Offices: Springfield, Ohio 


ete eh ae 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense 


OFFICERS 


President 


J. E. Trainer, Firestone Tire & Rubber Company, Akron, Ohio 


Vice-Presidents 


Harvey C. Knowles, Cincinnati, Ohio 
Albert G. Noble, Vitro Corporation ot America, Washington, D. C. 
Leslie R. Groves, Remington Rand, Division of Sperry Rand Corporation, Stamford, Con: 


Henry N. Marsh, Wilmington, Del. 


Regional Vice-Presidents 


Carl F. Carlstrom, Carlstrom Pressed Metal Company, West- 
boro, Mass. 

C. L. Eksergian, Heintz Division, Kelsey-Hayes Company, 
Philadelphia, Pa. 

Chris P. Fox, State National Bank of El Paso, El Paso, Tex. 

C. C. Gabrielson—Haskins & Sells, Los Angeles, Calif. 

F. Donald Hart, Temco, Inc., Nashville, Tenn. 

Ernest G. Jones, Skagit Steel & Iron Works, Sedro Woolley, 
Wash. 

Stewart L. Magee, United States Steel Corporation, Wash- 
ington, D. C. 


J. Kirby McDonough, Murray Co. of Texas, Dallas, Tex. 


Treasurer 


James D. McIntyre, Montgomery, Ala. 


Counsel 
and 


John Ross Delatield—Delafeld, Hope, Rich, Linker 


Blanc, New York, N. Y. 


Assistant Counsel 
Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhoads, 
Philadelphia, Pa. 


John M. Olin, Olin Mathieson Chemical Corporation, East 
Alton, Ill. 

John J. O’Neil, Cornell Aeronautical Laboratory, Inc., But 
falo, N. Y. 

William J. 
Birmingham, Ala. 

John Slezak, Kable Printing Company, Mount Morris, III 

John M. Stark, John M. Stark Associates, San Francisco, 
Calit. 

Herbert R. White, Eclipse Counterbore Company, Detroit, 


Mic h. 


Rushton, Protective Life Insurance Company, 


General Chairman, Divisions and Sections 
Baugh, Cadillac Motor Car GMC, 
Cleveland Ordnance Plant, Cleveland, Ohio 


Everett L. Division, 


Executive Vice-President 
Leo A. Codd, Washington, D. ¢ 


Secretary 


Florence G. Ferriter, Washington, D. C. 


DIRECTORS 


Robert L. Biggers, Detroit, Mich. 

Levin H. Campbell, Jr., Annapolis, Md. 

Benjamin W. Chidlaw, Thompson Ramo Wooldridge Inc., 
Cleveland, Ohio 

W. W. Coleman, Garrison, N. Y. 

Paul L. Davies, Food Machinery and Chemical Corporation, 
San Jose, Calif. 

Irving A. Duffy, Ford Motor Company, Dearborn, Mich. 

William K. Fitch, Pittsburgh, Pa. 

Herbert A. Gidney, Fort Lauderdale, Fla. 

Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhoads, 
Philadelphia, Pa. 

Leslie R. Groves, Remington Rand, Division of Sperry Rand 
Corporation, Stamford, Conn. 
Helge Holst, Arthur D. Little, Inc., 
Stanley C. Hope, Soundscriber Corporation, North Haven, 

Conn. 


Cambridge, Mass. 
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George F. Hussey, Jr.,. American Standards Association, 
New York, N. Y. 

Dan A. Kimball, Aerojet-General Corporation, Azusa, Calit 

Harvey C. Knowles, Cincinnati, Ohio 

Henry T. Luria, Luria Engineering Company, New York, 
MN. 2. 

Henry N. Marsh, Wilmington, Del. 

Daniel J. Martin, Hughes Tool Company, 

R. L. Maxwell, Expansion Services, Inc., Washington, D. C. 

Louis Polk, Shefheld Corporation, Dayton, Ohio, and Bendix 
Corporation, Detroit, Mich 

Edwin W. Rawlings, Genera! Mills, Inc., Minneapolis, Minn. 

S. E. Skinner, General Motors Corporation, Detroit, Mich 

J. E. Trainer, Firestone Tire & Rubber Company, Akron, 
Ohio 

Lysle A. Wood, Aero-Space Division, Boeing 
pany, Seattle, Wash. 


Houston, Tex 
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Hon. Elvis J. Stahr, Jr. 


Secreta the Army 


Hon. John B. Connally, Jr. 


Secretary of the Navy 


Hon. Eugene M. Zuckert 


Secretary of the Air Force 








The Service Secretaries 


Experience and resourcefulness distinguish the 


ECRETARY of the Army Elvis 
Jacob Stahr, Jr., on leave of ab- 
sence from the presidency of 
West Virginia University, has had a 
distinguished career not only as an edu- 
cator and lawyer, but also as a soldier. 


World War, 


Secretary Stahr served overseas, princi- 


During the Second 


pally as a combat liaison officer with 
the Chinese Combat Command in the 
China-Burma-India campaign, revert 
ing to inactive status as a lieutenant 
colonel in 1946. As a civilian during 
the Korean war, he served as Special 
Forces to the 


Assistant for Reserve 


Secretary of the Army and later as a 
consultant to the Assistant Secretary of 
the Army for Manpower and Reserve 
Forces, earning the Army’s certificate 
of meritorious civilian service. 

Ken- 


tucky, won many honors for scholastic 


Secretary Stahr, a native of 
achievement. Among them are the Bal- 
four National Award as the outstand 
ing undergraduate of his fraternity, 
Sigma Chi, at the University of Ken- 
tucky, from which he was graduated, 
and the Algernon Sydney Sullivan 
Medallion of the New York Southern 
Phi Beta 
Kappa, he also earned a Rhodes Schol- 


Society for leadership. A 
arship to study law at Merton College, 
Oxford University. 


Navy 
Navy 


3owden Connally, Jr., brings to 


N addition to an outstanding 

war record, Secretary of the 
John 
his office a diverse, well-rounded back- 
ground in law, business, and corporate 
management. 

During his service aboard the air 
craft carrier U.S.S. Essex, Adm. T. L. 
Sprague observed of the new Secretary 
that his work was in great part respon- 
Navy Task 


sible for the success of 


Group 38.1. 





The stresses of ever-changing 
international fronts and the in- 
herent problems that necessar- 
ily follow for our Defense De- 
partment emphasize the vital 
need for forceful, creative lead- 
ership in the Secretariat of our 
armed forces. 

Emphasis on military pre- 
paredness has been an intrinsic 
part of the work of the Ord- 
nance Association since its in- 
ception in 1919—together with 
a firm conviction that as a non- 
political group it must always 
keep its sights on the constant 
need for armament foresight as 
well as hindsight. This is par- 
ticularly so today when the 
portents around the globe stress 
that there must not be any let- 
down in vigilance. 

The Secretaries of the Army, 
the Navy, and the Air Force 
(pictured on the opposite page 
took their oath of office shortly 
after the change of the National 
Administration. All bring to 
their respective positions out- 
standing records of experience 
in specialized fields, with a his- 
tory of courage and decisive- 
ness to hearten the spirits of 
all citizens. 

The American Ordnance As- 
sociation pledges to the new 
Defense leaders its cooperation 
and its sincere wishes for the 
achievement of peace through 
preparedness.—TuHeE Epirors. 











He saw service with the Office of the 
Chief of Naval Operations as well as 
with the Under Secretary of the Navy, 
where he dealt with problems of train 
ing and manpower. Mr. Connally also 
was directly involved in planning for 
the Italian invasions and saw action in 
the Pacific Campaign. 

He was awarded the Bronze Star 


Medal 


serving as fighter director officer aboard 


for “heroic achievement while 
the U.S.S. Essex during a concentrated 
attack by enemy Japanese aircraft,” and 
also received the Legion of Merit. 
The Secretary also holds the Ameri 
can Defense Service Medal, the World 
War II Victory Medal, and the Philip 


new Defense leaders 


pine Liberation Ribbon with two stars. 


Denoting the caliber of man who 


now serves as Navy Secretary, the a 
companying citation states that he was 


mature 


an officer of “resourcefulness, 


judgment, and clarity of mind 


HE new Secretary of the Air Force, 
Eugene M. Zuckert, has served in 
educational 


various capacities in the 


field, and has devoted most of his pro 
fessional career to public service and 
education. 

A graduate of Yale University, Secre 
tary Zuckert was an instructor in rela 
business at 


tions of and 


the Harvard Graduate School of Bus 


government 


iness Administration from 1940 to 


1944, 
professor and later assistant dean of 


where he advanced to assistant 
the school. He also was administrative 
head of the first advanced management 
course ever given at the graduate school 
during this period. 
In addition, while a member of the 


Harvard faculty, the Secretary served 
as a special consultant to the Com 
manding General of the Air Force in 
developing statistical controls, and was 


Air Fore 


there. 


Army 


Statistical Control School 


an instructor in the 

Mr. Zuckert, a member of American 
Ordnance Association, following serv 
ice in the Office of the Chief of Naval 
Operations, was executive assistant to 
Stuart Symington when he was ad 
ministrator of Property 
Administration. When Mr. Symington 


the Surplus 


assumed office as Assistant Secretary of 


War for Air in 1946, Secretary Zuckert 


] 


special assistant, and 


Air Force 


became his rose 
to Assistant Secretary of the 
In 1947. 

In 1952, Mr. Zuckert was appointed 
a member of the Atomic Energy Com 


» 1954. 


mission, and served until June 2 





Sea Power in the Pacific 


Our First and Seventh Fleets stand as symbols of freedom throughout 


the Pacific area and with their balanced forces of ships and men 


are ready to safeguard the rights of independent nations in that area 


N the 


ability to use the sea is vital to our 


world situation today, the 
allies and to us. Free use of the 
oceans of the world is basic to our se 
curity, to our economic health, and to 
our future progress. Our industrial and 
economic strength, the greatest in the 
world, relies heavily on raw materials 
and resources which must be obtained 
from across the seas. Over ninety-nine 
per cent of the foreign trade of the 
United States is carried in ships. 

Shipping remains the practical and 
economical method of bulk transport, 
of getting materials in the quantity we 
need, where we want them. Our allies 
depend on the use of the sea to live and 
to remain strong. They cannot do with 
out the products of trade and they can 
get them by sea. 

Chis is only part of the importance 
ot sea power. Our whole system of in 
ternational security—our system of co 
alitions among the free nations of the 
world—is bound together in a maritime 
confederation. From the common bond 
of the sea, our worldwide alliances gain 
their and _ their 


their strength, unity, 


mutual support, 


. President has said that the pri 

- mary purpose of our armed forces is 
to deter war, but if war is forced upon 
us our ability to project our military 
power depends on the free use of the 
oceans. Through sea power the United 
States can fully support and sustain 
forces overseas, either our own or those 


of our allies. With the aid of the free 
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nations of the world we stand ready at 
all times to ensure our unrestricted use 
of the seas, and in war to deny such use 
to an enemy. To do this, we must main 
tain a respected power afloat. 

This does not mean the absolute con- 
trol of 140 million square miles of 
ocean. But it does mean the ability to 
maneuver freely in those areas essential 
to our freedom. We must be able to 
maintain this control in the face of any 
challenge by an aggressor—above, on, or 
below the surface of the oceans. 

Naval power provides the means to 
control the seas in time of war. There 
must be a balance of seagoing forces and 
seagoing weapons ready and able to ex- 
ploit the special advantages inherently 
available at sea. A force afloat is con 
stantly moving. It is hard to find, hard 
to hit. A naval force has the strategic 
mobility to act swiftly, precisely, and ef- 
fectively and to accomplish its assigned 
task with a minimum of shore-based 
support. 

Should foreign aggression occur, con- 
trol of the sea can be won only by a 
navy with offensive power, by naval 
forces that are capable of operating of 
fensively in response to any act of ag- 
gression. Naval striking power is the 
kev to control -the kev to projecting 


American military power ot the proper 


magnitude where and when it is needed. 

We must consider potential threats— 
will our country be endangered by an 
all-out attack with a nuclear exchange 
or will there be a limited war, far trom 
our shores yet a threat to our security? 

If there were an all-out nuclear at 
tack, our ability to strike back would 
depend on the survival of our forces. 
Our ships at sea have the capacity to 
survive. Two of the more powerful 
weapons that are a part of our survival 
team are the Polaris submarine and the 


aircraft carrier. 


HE Polaris submarine is the cardinal 
example of versatile power. It repre- 
sents a remarkable ability to exploit its 
environment for at sea the Polaris sub 
marine can use all its advantages of mo 
bility, wide range, and concealment. 
Together with our Nation’s other mili- 
tary power, this fleet ballistic missile 
system is a powerful restraint to ag 
gression. 
The 


barked air group is the closest thing to 


aircraft carrier with her em 
an all-purpose weapon that has ever 
been devised. In wartime, carrier air- 
craft can control the air, at sea or in an 
objective area. These carrier aircraft 
can support ground operations, strike 
enemy positions, and, if necessary, be a 


part of our retaliatory forces. All 


this 
can be accomplished from a moving air 
field, picking its own location in which 
to operate, protected again by the sea. 

The threat may come in limited war- 
confined to 


ire where the action 1s 
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small areas. To counter foreign ag- 
gression, American naval forces can 
move into position swiftly, and the 
combined Navy-Marine Corps team can 
move into an objective area either by 
over-the-beach assault or by vertical-en- 
velopment operations. Carriers, missile 
cruisers, destroyers, and nuclear subma 


rines can protect these forces. 


\\ 7 HILE prov iding the wartime strik- 


ing power needed, the surface 
forces are at the same time under the 
constant threat of submarine attacks. So 
another facet of naval power, antisub- 
marine warfare, is brought to bear. Par 
ticularly pointed toward this task are the 
Navy’s hunter-killer forces—carrier air 
craft and helicopters, destroyers, killer 
submarines, and shore-based patrol 
planes—all joined in concentrated, co 
ordinated, far-ranging teams to seek out, 
identify, and destroy enemy submarines. 
There are many other naval tasks 
with a degree of naval power tailored 
to each of them. There are many tech 
niques that are developing and improv 
ing. Each makes its contribution to the 
Navy's total balanced power. There are 
mine forces to sweep or lay mines; ships, 
planes, and submarines are available for 
reconnaissance when needed. To main- 
tain this flexibility and versatility, we 
depend on supply ships, oilers, repair 
ships, and tenders to sustain the fleet. 
These are the material things, the 
hardware, the weapons, the missiles, 
aircraft, and ships the Navy needs to 


carry out its assigned tasks. 


Aircraft carriers are key units in the Navy's “hunter- killer” forces, vital elements of naval power 


Just to assemble this power is not 
enough. It must be used correctly and 
wisely. In order to administer and op 
erate this naval capability, the Navy is 
divided into two major fleets, the At 
lantic and the Pacific. These two fleets 
are divided further into four numbered 
fleets, the Second and Sixth in the At 
lantic, and the First and Seventh in 
the Pacific. 

The Pacific Ocean basin covers more 
than 85 million square miles. 

The Commander in Chief of the Pa 
cific Fleet, Adm. John H. Sides, trom 
his headquarters in Pearl Harbor, Ha 
waii, has the major responsibility for 
the operation of naval forces in this vast 
area. This force is composed of more 
than 425 ships, 3,000 aircraft, and 250, 
000 officers and men. It is obvious that 
the size of the area and fleet alone re 
quires many subordinate activities in 
order properly to organize and main 
tain this naval power. 

Admiral Sides has various subordin 
ate commanders to direct the admin- 
istrative requirements of the fleet. They 
permit the Commander in Chief to con 
centrate on the major problems in the 
Pacific, and he in turn has been pro 
vided with two operational fleet com 
manders who actively prosecute the 
commitments placed upon the Navy by 
our Government. 

It is this force of ships and men 
that stand today as a symbol of freedom 
throughout the Pacific area. It is the 
American sailor, along with thousands 


of other Americans in uniform, who has 


become a familiar and friendly tace to 
the countries of Asia during the last hit 
teen years. 

This force has stood time and again 
just over the horizon ready to defend 
against any encroachment on the rights 
of others, has sped food, medicine, 
clothing, and gentle hands to those in 
has struck, and 


misery when disaste1 


has brought stability to areas threatened 


by V iolenc ce. 
The 


Army 


Fleet with our 


Force 


Pacific joins 


and Air 


form the joint operating forces under 


counte rparts to 


the Commander in Chief of the Pacit 
Command, Adm. Harry D. Felt. 


HAT kind of forces must we have 

to meet the commitments of such a 
tremendous job? It is true that many of 
our ships are growing old. However 
through a program called fleet rehabili 
tation and modernization (Fram), cer 
tain of our ships are being modernized 
and given new lite tor another five to 
Seventy-five per cent of 


seven years. 


these ships are destroyers with their 
antisubmarine-warfare potential. Other 
ships scheduled for Fram include sub 
marines, destroyer and submarine tend 
ers, assault helicopter carriers, anti 
submarine aircraft carriers, and a few 
amphibious ships. 

With this rejuvenation program, the 
Navy will be able to continue its tempo 
of operations to meet our worldwide 


commitments, but it must be remem 


bered that we will be faced with the 


same age problem in the near future. 


Navy photo). 





New construction is bringing fine 
modern ships to the Fleet, but not as 
fast and in the numbers we need. The 
Fleet 
submarines, 


Forces now include nu 
Regulus-launching 


Pacific 
clear 
submarines, Terrier-missile-armed frig 
ates, Regulus-armed cruisers, Terrier 
armed cruisers, and one Talos-armed 
cruiser. Scheduled to report to the Pa- 


within the next two years 


cific Fleet 


are the new Talos-armed cruisers GAt- 
vesTON and Cuicaco, and the large new 
carriers, the U.S.S. ConsTELLATION and 
the U.S.S. Kurry 


tnissile-armed ships will join the fleet 


Hawk. Also, more 
in the future. 


HIS influx of newer ships and Fram 

ships gives a minimum of forces to 
meet our goals. We don’t have much of 
a margin or cushion, and our required 
operating time out of port is a con- 
stantly climbing figure, but we make 
every possible effort to keep within rea- 
sonable bounds. 

Carrier forces in the Pacific Fleet to- 
day include 14 aircraft carriers of which 
8 are attack carriers (CVA’s), 4 are 
antisubmarine type (CVS’s), and 2 are 
assault helicopter carriers (LPH’s). One 
Forrestat-lass carrier, the U.S.S. 
Rancer, has been a part of our carrier 
force for over two years and will be 
joined soon by the aforementioned two 
new ones. 

Amphibious shipping includes attack 
transports and landing ships dock, 
landing ships tank, and utility land- 


ing craft permanently assigned to am 


phibious squadrons and divisions. The 
assault helicopters are a part of this 
landing force. Unfortunately, the bulk 
of this force is of World War II types, 
not only growing old but straining at 
the limits of the speed needed to meet 
today’s operating requirements. 

To round out the Pacific Fleet and its 
power, the Fleet Marine Force is an in- 
tegral part. Composed of two Marine 
Divisions, two Marine air wings, and 
a Marine brigade, the Fleet Marine 
Force is the muscle required to com- 
plete any cycle of a military operation. 
The First and Seventh Fleet command- 
ers have the responsibility of putting 
these forces into action. 

Deployed in the Far East, the Sev- 
enth Fleet has been a major stabilizing 
influence in many periods of tension. 
Her striking power is respected by 
friend and foe alike. 

Less well known up to now is the 
First Fleet which operates in the Middle 
Eastern Pacific. The First Fleet 
commander’s area of responsibility ex- 
tends from the West Coast to 160-de- 
grees east longitude, halfway between 
Midway Island and Japan, and from 
the Arctic to the Antarctic. 

In order better to fulfill the require- 
ments of the First Fleet, staff personnel 
are embarked in the heavy cruiser 
Hetena. Normally composed of approx- 
imately 105 ships, the First Fleet, with 


and 


all its elements of sea power, is charged 
with four major responsibilities: First, 
be prepared to move quickly in any 


contingency anywhere in the Pacific; 


secondly, participate in planning for 
contingency operations in the Pacific; 
thirdly, provide support for the Seventh 
Fleet; and fourthly, keep all units in a 


high state of readiness and training en- 


abling them to meet any demand placed 


upon them. 

Today the United States occupies a 
unique position in the community of 
nations. Our country is the leader in a 
great international effort to establish an 
environment of order and _ justice 
throughout the world. Leadership has 
been thrust upon us by our free society, 
by our encouragement of human enter- 
prise and free competition under law, 
and by our willingness to stand up for 
the principles we have preached and 
have continued to practice. 

The world leadership of the United 
States depends upon our national in- 
tegrity in world affairs, and our honest 
and sincere interest in humanity. Funda- 
mentally, our leadership depends on 
our strength—on our total moral, po- 
litical, economic, and military strength. 


LL of those in the armed forces 

know that military power is only 
one of our strengths. The means by 
which our Nation seeks to achieve its 
goals are primarily nonmilitary. To 
safeguard our own liberty and the 
liberty of free men throughout the 
world, our military strength must be 
maintained and continuously improved. 
This strength must remain responsive 
to our country’s needs, to our allies and 


friends, and to our military obligations. 


Helicopters play an important role in the Navy's antisubmarine-warfare tactics (Navy photo). 
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The Amphibious Assault 


This is a vast and complicated operation, requring the greatest 


teamwork among all the armed forces and also specialized weapons 


and techniques to put the Marines on the beach under enemy fire 


MPHIBIOUS assault involves, in 
one way or another, all the ships 
and weapons of a fleet, includ- 

ing airplanes and most of the weapons 
ot land warfare. From the viewpoint of 
naval operations, such an attack always 
involves a major effort of ships, boats, 
and aircraft. 

The outstanding example of this is 
the landing made by Allied Forces in 
World War II on the coast of Nor- 
mandy in 1944. It has been called the 
largest amphibious operation in_his- 
tory. Five divisions of infantry were in 
the assault, but it is a little known fact 
that it was eight days before the troops 
ashore equaled the number of sailors 
on the ships and craft that landed the 
infantry. 

Few people realize that this landing 
required the naval coordination of al 
most the entire British Fleet and the 
U. S. Atlantic Fleet over a period of 
months throughout the Atlantic and 
Mediterranean. This is why an am- 
phibious assault is a naval operation, 


and a unique one. 


HERE were two forces involved in 
the Normandy landing. Each organ 
ized, trained, and equipped for com 
bat for two different purposes—one for 
combat on the sea and the other for 
combat on land. These two forces had 
to engage in action simultaneously and 
actually mix physically with each other. 
Many times this mutuality of action 
extends down to the smallest unit such 
team of Marines and the 


as a_ boat 
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sailors of the boat crew that lands 
them. 

This is a distinguishing character 
istic of amphibious operations; in no 
other military action is there such a 
des ree 


S 


of this intermixing of forces 
and mutual responsibility for success. 

The Navy has the responsibility for 
the development of the ships and craft 
necessary to embark and support the 
landing force. In carrying out this re 
sponsibility the Navy must work with 
the Marine Corps to be sure that the 
characteristics of the ships and craft are 
such that the landing-force require- 
ments are adequately or reasonably met. 

The Marine Corps has the responsi 
bility for the development of weapons 
and equipment which are essential to 
the special requirements of a landing 
force. Most of the weapons or equip 
ment of such a force are those of land 
combat and are common to the Army, 
The 


Army carries the burden of these de 


as well as to a landing force. 
velopments. The Marine Corps advises 
the Army to assure that, as far as prac- 
ticable, these developments are suitable 
for use in landings. 

The Marine Corps must obtain the 
development of equipment which is 


peculiarly of landing-force interest. A 


classic example of such a development 
is the amphibious tractor, which the 
noted British writer, Maj. Gen. J. F. C. 
Fuller, has called the development ot 
greatest strategic significance in World 
War II. 

The development of the doctrine for 
amphibious assault is of major impor 
tance since it governs the employment 
of weapons, This is a mutual responsi 
bility of the Chief of Naval Opera 
tions and the Commandant of the 
Marine Corps. It is a national respon 
sibility of these two officers, since the 
doctrine which they develop must be 
suitable for use by all the armed forces 


of the United States 


APPILY, 
HT" 


een met with great success. The 


this responsibility has 
existing doctrine developed by the Navy 
and the Marine Corps is fully suitable 
and adequate for use by all our forces. 

In developing weapons for such an 
assault, there are two or three prob 
lems: First there is the problem of de 
veloping ships which can be effective 
with the new techniques and equip 
ment that modern war requires. Next, 
there is the problem of adding speed 
to the amphibious-type ship so that the 
strategic impact and shock can be in 
creased to match that which we have 
gained tactically with the use of the 
helicopter. Finally, there is the problem 
of incorporating these changes in de 
sign in the ships which must replace 
the obsolescent and battleworn vessels 


left over from World War II 





More speed already is being incor 
porated in the new LST’s (landing 
ship tanks) and in the new LSD’s 


(landing ship dock). 


A major increase in our amphibious 


assault capability will come from 


the construction of an entirely new 
type of amphibious ship, the LPH 
(landing plattorm helicopter—an air 
craft carrier to carry helicopters), and a 
battalion landing team plus its §air- 
transportable equipment and supplies. 

These ships will embark at least 20 
helicopters and up to 1,500 officers 
and men with all their organic equip- 
ment. The LPH will displace about 
fully 


20,000-mile cruising range at 20 knots. 


17,000-tons loaded, and have a 


\ second new and very important 
type of ship is the LPD (amphibious 
transport dock). In one hull it com- 
bines the features of our present trans- 
ship, and the LSD. 


This ship will carry about 400 Marines 


port, the cargo 
and their equipment, several large land- 
ing craft, and several helicopters. It will 
be a highly useful and versatile addi- 
tion to the fleet. 

The helicopter is a major develop- 
ment in the amphibious assault. It has 
completely altered, in a more powerful 
fashion, the form of attack which was 
World War II. We 


to this aircraft as a means of 


so successful in 
turned 
gaining speed and dispersion in the 
face of the possible use of a nuclear 
weapon. When the helicopter attack is 
combined with the surface assault 
across the beaches, our forces can storm 
hostile shores and project power farther 
inland more rapidly and more power 
fully than ever before. 

The vertical envelopment by heli- 
copter brought about a whole train of 
new developments, both in equipment 
and tactical thinking. A search started 


immediately for new—or at least 


smaller and lighter and 


The 


caused changes in techniques of em 


equipment 
weapons introduction of each 
ployment 

Like falling dominoes, one idea sets 


off a chain reaction. In World War II 


we relied heavily on the telephone. The 


helicopter, which permits use of ex- 
tended and dispersed formations, forces 


us to rely on radio and airborne mes- 


40 


sengers, giving birth to a whole new 
family of radio devices. One important 
member is radio relay. 

Soon to be in the hands of troops is 
an artillery weapon using a rocket-as- 
sisted shell. It is a helicopter-transport 
able and fires six rounds in two seconds. 
The U. S. must adopt radically new 
theories and techniques in the use of 
this artillery. 

Much more will be heard about the 
Mechanical Mule. Although simply a 
wagon with a gasoline motor, it is 
rugged, reliable, lightweight, and, with 
a helping hand on occasion, can nego 
tiate almost any type of terrain. With 
a helicopter and mules, the Marine 
battalion has tactical independence. 

The field 


(ELF) is a modern air base capable of 


expeditionary landing 
handling all Marine Corps tactical air- 
craft, operating in close air support of 
Marine ground forces. The modern jet 
aircraft made the temporary airfield of 
World War II obsolete. Equipment and 
ELF can be 


carried in amphibious assault ships. 


material required for 
The runway, which is aluminum mat- 
ting seventy feet wide, withstands the 
tremendous heat blast of the jets and 
the impact of high-speed arrested land- 
ings. As matting is laid, excavations are 
dug for the tactical airfield fuel-dispens 
ing system. 

This portable fuel facility consists of 
plastic fuel cells and associated filters, 
meter manifolds, and dispensing lines. 
The fuel line has quick-disconnect fit- 
tings. It receives fuel over the beach 
from offshore tankers at high rates of 
flow. 

Aircraft operations under all weather 
= conditions are possible 
a using portable Tacan 


i and ground controlled 
= 


_-gg approach units. To aid 
_* : . 
>in trafic control an 


a=" AMFPM 36 quad ra 
dar is installed. 

The 3,400-foot runway has two mo 
bile arresting units. One is installed 
on the landing end of the runway for 
direct arrest. The other is installed at 
mid-point, and is used for roll-in ar 
restments of heavier aircraft. The run- 
way length also can be reduced to 2, 
ooo-feet with an expeditionary catapult 


and high-capacity arresting gear. 


The ELF can be operational in torty- 
eight hours, thus greatly extending and 
multiplying the use of Navy and Ma- 
rine carrier-type aircraft. 


—— 


new 


Marine Corps is developing 
equipment to improve the 
fighting ability of the individual Ma- 
rine because we recognize that this 
Marine is ultimately the force that must 
come to grips with our enemies. What 
are we doing to improve this equip- 
ment? A great deal. 

For example, our Marines may soon 
be wearing a garment known as the 
battle jerkin. This is a vest-type load- 
carrying device, with snap-on pouches 
for rations, ammunition, entrenching 
tool, and canteens. It will reduce the 
sixty to 


from thirty 


Marine’s load 


pounds. 


bal- 


anced load and is compatible with cold- 


The battle jerkin facilitates a 


weather and other special types of cloth 
ing. Lightweight armor plate inserted in 
pockets inside the vest provides protec 
tion for the upper torso. These armor 
plates are much lighter and offer more 
protection than those used in Korea. 
In addition, our Marines will wear ar- 
mored shorts to protect the lower torso. 

Our researchers also have developed 
a new helmet. It is almost a pound 
lighter than the present model and pro- 
vides thirty per cent more area cover- 
age and ballistic protection. It has no 
liner but contains a suspension system 


fitted directly to the helmet. 


UR Marine also will have a new 
canteen. It is plastic, light, durable, 
and heat resistant—and costs twenty- 
five cents. He will sleep in a new indi- 
vidual shelter—a small Quonset-hut-type 
structure with an extension that rolls 
out for leg space. It stands about the 
same height as the old pup tent but 
requires no ropes or stakes, being sup 
ported by an arched air cell at either 
end and one air cell beam along the 
top. These air cells are inflated by a 
self-contained hand pump. The floor 
is tearproof nylon, and the entire pack- 
age weighs less than 5 pounds. 
Let’s leave Marine Corps ground 
units and look at Marine aviation. The 
aircraft that will provide close air sup- 


port, though not yet in the evaluation 
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The Marine A2F aircraft with its heavy bomb load will provide close air support in an amphibious assault 


stage, is the A2F. It will take the place 
of the AyD. Some of its planned char- 
Combat well 


acteristics are: range, 


> 


over 1,000 miles; ceiling, over 30, 


000 feet; mission time, hours instead 
of minutes as for present jets, and max- 
times 


imum bomb capacity—several 


that of World War II. 


UR new combat methods will place 

a premium on the individual’s ca 
pacity to fight in small units and to en 
dure the loneliness of the battlefield, so 
it is important to increase the individ 
ual Marine’s confidence and to reduce 
his liability as a casualty. It is here that 
one of the biggest unfilled needs can be 
found—the armor worn by the individ 
ual. 

We now have armor, and it is good 
as far as it goes. It protects the vital 
parts against relatively low velocity 
fragments. We need to extend this 
armor to cover more of the man. We 
need new materials and new methods 
for putting them together. They must 
be light, flexible, durable, and capable 
of being ventilated so that they can be 
worn for long periods of time. 

Practical developments in this area 
of individual combat would add enor- 
mously to the capability of United 
States troops. 

The area of philosophy of design ap- 


plies generally to all mechanical equip 
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ment but particularly to our military 
vehicles. 

Almost without exception, these ve 
hicles and their power trains over the 
years have become more complicated, 
heavier, and require greater precision 
n building and repair and more fuel t 
make them go. 

We certainly have paid the penalty 
for this type of design in past vehicles 
For instance, in making the current 
amphibious tractor, it was necessary to 
motors and 


go into the market for 


transmissions then currently available. 
We used an 850-horsepower motor, but 
it took about 250 of those horses just 
to run the transmission, and the fuel 
consumption was, and is, tremendous! 

The United States needs military mo 
tors and vehicles that will reverse the 


trend it has been following. Fuel con 


sumption in vehicles should be reduced 


by at least forty per cent. Think what a 
forty per cent saving in fuel would 
mean. Out of every one hundred drums 
of fuel now delivered on the battle 
held, forty could be forgotten. Out of 
have 


every one hundred tankers that 


to be built and convoyed across the 
ocean, forty could be saved. This is an 
enormous reduction in the taxpayer's 
military burden. 

Rugged, reliable, simple, and eco 
and 


vehicles are needed 


badly if the 


nomical 


needed very am phib- 


, 
assault succeed 


1oOus ope ration s to 


Events since 1945 clearly show that 


most 


the amphibious operation is the 
usetul, versatile, and economical of any 
form of military operation used by the 


United States 


y I ‘HE amphibious operation gener 
at the sam«e 


ates enormous powel 
time it can be responsive in exact 
amounts to the degree of force or de 
United States 


struction which the 


wishes to employ. It is completely flex 
ible in its employment; it suffers no 
restrictions as long as the target can be 
reached by the ocean 

Born on the high seas, it is affected 
least by the restrictions of national sov 
ereignty. It does not require the pres 
ence of a friendly reception, or airfield, 
for its troops to be landed. It does not 
require dependence on a rigid line of 
with 


communications an expensively 


maintained _prepositioned __ logistical 


build-up—it carries its logistical build 
up with it. 
since it 


It has the great advantage, 


can be maintained from the sea, that 
it does not require a large logistical in 
stallation on shore. 

This operation, which is so useful, so 
economical, is one 


\ ersatile, and so 


which the Navy and the Marine Corps 
are prepared to pe rftorm at any time for 


the United States. 





Weapons for the Fleet 


HERI 


should be given serious attention 


are two vital topics which 


at this time. The first is the spiral 

ing upward cost of weapons and weap 

ons systems, and the second deals with 

the relations between the armed services 
n the 

With 


spiraling 


area of weapons development. 
regard to the first topic—the 


upward trend in weapons 


must say most seriously and 


costs—I 
most emphatically that this 
halted, and I make the most serious ap 
peal to the members of the American 
Ordnance Association to advise us and 
to help us in our efforts to reduce the 
cost of weapons and weapons systems. 

Speaking specifically about the up 
ward trend 1n the cost of Navy aircraft, 


which became my responsibility with 


the amalgamation of the Bureau of 
Ordnance and the Bureau of Aeronau 
tics, during World War II our cost per 


pound of an aircraft structure averaged 
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only $9. This cost has gone upward 
year by year until in the 1961 budget 
$110 a 


-a most alarming trend and a 


our costs were estimated at 
pound 
most alarming figure. 

Fortunately, we appear to have lev- 
eled off and even to have dropped back 
in so far as the procurement of aircraft 
for the Navy is concerned, and our 1962 
budget estimates are reflecting this 
trend. Today the Navy places great 
emphasis on cost reduction—value en- 
gineering, “more bang for the buck,” 
or whatever you want to call it. 

The Congress, and the congressional 
committees, particularly the appropria 


tions committees, have shown great in 


both last year and this year in 


terest 
this subject. For example, the House 
Appropriations Subcommittee last year 
took positive action in drafting the law 
covering the annual appropriation. Spe- 
cifically, last year the Navy's appropria- 
tion for the procurement of aircraft and 
missiles for fiscal year 1961 was $2 
billion. 

The program as requested by the 
Navy for aircraft and missiles was ap 
proved by the committee and subse 
quently by the Congress. We were au- 
thorized to buy the numbers of aircraft 
and missiles as requested, but the Con 
gress gave us an arbitrary three per cent 
cut across the board—saying, in effect, 
that you can buy all these aircraft and 
all these missiles that you want, but 
you must get them at three per cent 
less. This 3 per cent on a $2 billion-plus 
appropriation amounts to $66 million— 


and I have been sweating it out ever 
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since trying to buy the program for 


this reduced amount! 


OW are we doing? All the aircraft 

and all the missiles in the 1961 pro 
gram are on contract, but I am still 
concerned with our ability to procure 
all the very necessary support equip- 
ments—the spare parts, the contractor 
field 


needed 


services—all of which will be 


to support these aircraft and 
missiles. 

The next question then is, What 
steps have we taken in the Navy dur- 
ing the past year to reduce costs? We 
have instituted a very serious campaign 
to make all our people in the Navy 
cost-conscious. This includes engineers, 
administrators, contracting personnel, 
and inspectors. This campaign has ex 
tended, too, to our contractors, and all 
the major contractors have received per- 
sonal letters from me on this subject. 

The campaign for cost reduction has 
received the full encouragement and 
cooperation of our Navy Secretaries and 


of the majority of our contractors. 


In our letters and conferences we 
have outlined steps to be taken and have 
invited all to participate actively in the 
program. Our contractors have been in 
vited to question requirements; that is, 
are we asking our equipment to do too 
much? We also have asked contractors 
to question the specifications—are they 


asked 


question the test procedures—do we 


too tight? We have them to 


demand too many and too stringent 


tests? We have tried to schedule con 
tractors for longer production runs, and 
if we can’t do this directly, then by 
means of add-ons or options on current 
contracts. 

Two years ago at the A.O.A. meeting 
in New York City, Lieut. Gen. Robert 
F. Sink, Commanding General of the 
XVI 
Lieut. Gen. John H. Hinrichs, Chief 
of Army Ordnance, that the Ordnance 


Army Corps, recommended to 


Corps Institute a “Kiss Program”—the 


initials standing for “Keep it simple, 
stupid!” 
We have a “Kiss Program” 


are making very 


in the 


Navy, too, and we 


serious efforts to have fewer technical 


and engineering changes, particularly 
in the production models. I have in 
stituted technical discipline among the 
engineers and field stations as a meas 
ure to reduce such changes 

We are inquiring, too, into the pos 


sibility of reducing the numbers of 


drawings required to be delivered with 
our production equipment, and, finally, 
we are trying to make better contracts 
which will provide incentives and re 
wards to the contractor for his success 
ful cost-reduction efforts. Specifically, 
he will earn a higher profit if he can 
reduce the cost to the Navy for the 
end item. 


HE results have been encouraging 


1 


I can’t promise that I will be able t 


1 


save the full $66 million. But, even at 


this early date, we in report sone 


significant progress 
As | 


cralt per pound is down a little in our 


stated earlier, the cost of air 


1962 budget, and while I have used 


the aircraft program for illustration, my 


An Asroc antisubmarine rocket battery ready for action aboard the U.S.S. MAHAN (Navy photo 

















comments apply to all our programs. 
We must be able to buy more military 
hardware for our money. In all serious- 
ness, the security of the United States 
and the security of the free world de- 
pend upon our success in this endeavor. 

S for my second topic—cooperation 

among the armed services in weap- 
ons development—I can report that it is 
very good—even outstanding. Histor- 
ically, this was noted by the late first 
Secretary of Defense, James Forrestal, 
when he said: 

“Unification had its practical begin 
nings in the relationship between 
Army and Navy Ordnance, particularly 
the personal relationship between Ad 
Blandy 


the Navy and General Campbell and 


miral and Admiral Hussey of 
his successor, General Hughes, of the 
Army. These men showed that sincerity 
of purpose and honest effort and co- 
operation could pay high dividends.” 

I realize that it is fashionable and 
newsworthy to report divergent opin- 
ions—so-called interservice squabbles 
but the many examples of close service 
cooperation do not make much news. 

I want to say, too, that the American 
Ordnance Association is a good influ 


ence—a wonderful catalyst for the serv- 





“We are making very sert- 
ous efforts to have fewer tech- 
nical and engineering changes, 
particularly in the production 
models. | have instituted tech 
nical discipline among the en- 
gineers and field stations as 
such 


a measure to reduce 


changes.” 





ices in aiding cooperation and under- 
standing. At your technical meetings 
and at your annual meetings you bring 
all three services together. Your head- 
quarters staff in Washington and many 
others all directly and indirectly help to 
improve and to perfect this coopera- 
tion. 

I would like to urge all members of 
the American Ordnance Association to 
realize that we do have mutual inter- 
service development and procurement 
programs in the weapons areas and to 
examine any program or hardware item 
with which they are concerned for pos 
sible interservice use. The examples of 
interservice cooperation are too many 
and too varied for even a partial re 
cital of them, and I| will mention only 
a few. 

Two years ago in the Navy we had 


a small but very serious problem in the 


\ Talos supersonic surface-to-air missile is shown below being fired from its 
special launcher aboard the guided-missile cruiser GALVESTON (Navy photo). 


production of a propulsion powder grain 
We had 


been procuring our bulk sheet powder— 


for the Sidewinder missile. 
as we usually do—from Army sources 
and had been advised by the Army that 
our original source was to be discon- 
tinued and that we should go to a re- 
placement source. This we did, only 
to find suddenly that the new grain 
would not quite meet requirements. 
More development time was needed. 

It appeared as a consequence that our 
production line for finished Sidewinders 
would be shut down—a costly and a 
serious setback, as Air Force, Navy, and 
allied forces urgently required these 
missiles. 

I called General Hinrichs on the tele- 
phone. There was no argument, just 
and full 


started up the sheet propellant line over 


complete cooperation. He 
the weekend, and on Monday we were 
again in business at the Indian Head 
Propellant Plant fabricating the grains 
for delivery, and the final assembly line 
continued uninterrupted. All of this 
was accomplished with a single tele 
phone call to General: Hinrichs. 

I can report, too, that we have the 
same excellent, effective arrangements 
with the Air Force. I enjoy a close per- 
sonal working relationship with my 
friend, General Anderson at Wright- 
Patterson Air Force Base. We work to- 


gether with a minimum of red tape. 


f | ‘HE list of equipment items, goods, 


and services provided on a joint basis 


among the Army, Navy, and Air Force 
is too long to repeat here but a few are 
low-drag bombs, aircraft rockets, Side- 
winder missiles, and the joint use of 
Government-owned plants. The Army’s 
Hawk missile is also used by the Ma- 
rines. We also have interservice pro- 
curement in aircraft, and this area of 
cooperation is certain to increase with 
identical or closely related models 
jointly procured. 

We have many examples of cross- 
servicing in contract administration and 
in carrying out inspection services for 
each other. The simple fact is that the 
armed services are cooperative and do, 
in fact, have an excellent and effective 
program of weapons development and 
procurement that will help assure the 
effective defense of the United States. 
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roving Ground of Police 


The evaluation and acceptance of national strategy should never be 


finalized without close collaboration between civilian authority and 


the military services so that mutual confidence may be established 


proving grounds 


T the 


where 


var1ous 


our new weapons are 

tested the basic operating princi- 
ple is expressed by the very name ot 
the establishment. A proving ground is 
a place where the product of theory 
and experiment is subjected to physical 
proof. It stands or falls on the result. 
Only the proven concept wins accept- 
fails to itself 


Whatever prove 


ance. 
goes to the scrap heap—or back to the 
drawing board. 

The proving ground is thus a vital 
element in the decision-making pro- 
cesses of our military technology. Wea- 
not 


their components do 


await the verdict of the battlefield—the 


pons and 
process of trial and error and try again 
is applied to them before the lives of 
men and perhaps the fate of the Na- 
tion come to depend on their reliability. 

Not long ago a wise friend who has 
thought deeply on such matters 
said to this writer: 

“If only there could be a 
proving ground for new ideas 
in the decision-making processes 
of our higher strategy and of 
the national policy which it serves! If 
only we did not have to test these ideas 
by trial and error in actual practice— 


error 


the consequences of 


and suffer 
when it occurs. 

“The uncertainties of this procedure 
lead to hesitation when boldness is 
demanded, or to hasty attempts to com 
haven’t been 


pensate for error which 


thought out. They lead to brave words 
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Ney 


see 
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which are not followed through; they 
lead to overemphasis on the conse- 
quences of failure and a glossing over 
of the consequences of inaction. 

“If only we could have a proving 
ground where we could get the bugs 
out of these concepts before we have to 
try them—with the whole world, in 
cluding our enemies, looking on!” 

If we examine this notion carefully 
we may find that a proving ground for 
concepts of policy and high strategy 
isn’t quite as fantastic as it appears. 

Proving grounds depend primarily 
on experience. In any given test the 
combined experience of the officers, en- 
r= gineers, and technicians who 

conduct the operation 1s guided 
and helped by the accumulated 

Raw cxperience of their predecessors, 
an boiled down, analyzed, and 
made available in the manuals, 
directives, and regulations which gov 
ern the activities of their unit. 

Beyond that, they are likewise aided 
by the analyzed combat experience of 
the fighting arms as to the performance 
in the field of weapons or equipment 
of like character to that being tested, 
or which may be replaced by the new 
item if it works. 


The writer recalls having occasion to 


write an article during the Korean war 


about the performance ol our in 
fantry weapons. Upon making inquiries 
through the usual Ordnance channels, 
with some idea that Aberdeen Proving 
Ground might provide most of the an 
swers, it turned out that Aberdeen was 
only part of the story. 

There was a regular system by which, 
periodically, combat leaders fresh fron 
Korea were brought to the Infantry 
School at Fort Benning to provide a 
constant flow of current experience in 
the performance under field conditions 
of all types of infantry armament and 


1 
| 


of supporting arms as well 


HIS experience was churned int 

the mill at Benning, and there was 
the closest sort of information ex¢ hange 
between Benning and Aberdeen, so that 
Aberdeen 


before them the school-evaluated opinion 


a test crew at would have 
of, say, a squad leader just back from 
the front as to the performance of his 
squad’s weapons at below-zero temper 
atures. 

The new small-arms now being pri 
duced for our services are in large part 
the product of this Infantry-Ordnance 
(and, of course, industry) teamwork 
Not the least important part of proving 
these weapons was the comparative 
evaluation of older weapons on the bat 
tlehelds of Korea 


experience W ich 


It 1S the sum total of 
relevant counts 
Now there also exists a vast and ever 
growing reservoir ot human experience. 
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extending back through the ages of re 


corded history, for the guidance of 
those who from time to time become 
responsible for the conduct of national 
policy and high strategy. It may be 
thought that there is a great difference 
between this kind of decision making, 
which is essentially political, and the 
technological decision making process 
in which the proving ground is the 


key element. 


The task 


fully seasoned professionals, while the 


latter is in the hands of 
former must often be undertaken by 
relatively inex pe rienced men, at the top 
) 

level 


to find a proving ground to try 


at least. Where are these leaders 


out the policy concepts which 
occur to, or are presented to 
them? 

Might not the search for such 
a proving ground begin at the 
same place that the military proving 
ground begins each test series—with 
the question, “What is this thing in 
The 


whether it will work can logically be 


tended to do?” question of 
isked only after that first key question 
has been answered. 


back to 


irms tests, what is the basic require 


Going our infantry small 
ment of any infantry weapon? Simply 
this—that in action it shall prove itself 
to deserve the confidence of Private X. 
Upon that cornerstone of user confi 
lence the whole concept of infantry 
irmament depends. How the weapon 
behaves in the hands of Private X un 
der the stresses, the discomforts, and 
the perils of the battlefield is what mat 


sie 
Private X panics or goofs off, ne 
weapon will do him much good, but 
average American soldier can face 


p to quite a lot of danger and miusery 
is long as he has contidence in his wea 
pons and his comrades. While he be 
ongs, in Ais own mind, to a fighting 


outht that is armed to win and that ts 


going to win, he 


1S likely to keep on 
trving to win 

Chis mental and psychological image 
of a fighting and-+winning outfit will, 


in Private X's 


beyond his 


conception, hardly ex 


tend own company—cer 


not bevond his battalion or bat 


His 


} 
tainiy 


] 
tle group. evaluation of his 
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company officers and NCO’s will have 
something to do with his confidence in 
that image; so will his evaluation of 
such supporting arms as come within 
his own experience. The training of 
combat leaders and the design of sup- 
porting weapons both are aimed at the 
ultimate target—the confidence of the 
soldier whose fighting spirit is the foun 
dation of success in battle. 

In the Infantry-Ordnance evaluation 
described above, one notable feature 
was the searching and minute cross-ex 
amination of noncommissioned officers 
as to the views of individual privates 
about all items of armament which 

could affect the soldier’s chances 
of success and survival. 

It was clearly evident that the 
confidence of Private X in the 
arms supplied by his country 
was considered a basic element 

in building up his confidence in him 
self and in the combination of men, 
weapons, and spirit which make up his 
image of the fighting unit to which he 
belongs. 

To do this, of course, the arms must 
deliver A-1 performance under field 
conditions, in all sorts of terrain, 
weather, and stress. The leadership 
must likewise be of such quality that 
the combination of men and weapons 
can be so employed as to maintain a 
high level of fighting spirit. 

Continuous, unbroken success for 
every unit is not to be expected; fight 
ing spirit is not lost by occasional de 
feat, but it can be lost by consistent 
mishandling of units, and it can be lost 
by inaction or irresolution or by a con 
stant shifting of tempo which informs 
the soldier that his superiors haven't 
made up their minds what they want 
to do. 

Private X’s personal image of his 
outfit may be satisfactory to him, and 
yet he may become disheartened if he 
realizes that his outfit is not being 
given a chance to do its best because 


somebody higher up, at division or 


corps or army level, is hesitant when 
boldness is demanded, is mentally over 
emphasizing the consequences of failure, 
and glossing over the consequences of 
inaction. 

Private X may not be qualified for 
the General Staff, but nobody is quicker 


to detect vacillation in the high com- 
mand than an infantry soldier who is 
suffering the consequences of that vac- 
illation. Instinctively Private X under- 
stands that this, in the end, means that 
he and his outfit are likely to be sacri- 
ficed in a desperate last-minute stand 
against a foe advancing in the full con 
fidence that victory is in sight. 

Now Private X of the —th U. S, In- 
fantry was once plain Joe X of Balti- 
more or Kansas City or Steamboat 
Springs, Colo. He is a microcosm of 
the great American community which 
he serves. Surely, when we come to 
consider how to prove and evaluate 
concepts of national policy or high 
strategy, we can start at the same place 
that we start with the proving and 
evaluation of weapons—with the ques- 
tion: “What is this thing meant to ac- 
complish?” 

HE first requirement is, just as 
surely, to gain and retain the con- 
fidence of all the Joe X’s and all the 
Mrs. and Miss X’s in the Nation 


many of them as possible. Just as Pri- 


-OFr as 


vate X’s image of fighting power does 
not extend much beyond the confines of 
his company, and is a thing sensed 
rather than a thing thought out in ana 
lytical detail beyond the bounds of his 
personal experience, so Joe X’s image of 
national power and his confidence in 
it does not extend to any informed ana 
lysis of the decision-making pocesses by 
which the national power is used or 
misused or not used at all. 

Private X and Joe X have this in 
common—they want their side to win. 
They can understand occasional de 
feat; they cannot understand or at least 
they cannot tolerate continual timidity, 
hesitation, brave words which are eaten 
called bluffs, the 
abandonment of initiative to the enemy. 


both 


when challenged, 


They would agree instinctively 
with a sentence from the old Infantry 
Drill Regulations: 

“Any plan, even though defective in 
some particulars, if boldly and resolutely 
carried through to a decision, is better 
than the hesitating search for the ideal.” 

What they 


power-image in 


want 1s an American 


which they can put 
their trust and which can and clearly 


does command the enemy's respect. If 
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there is sometimes a local defeat in seek 
ing these ends, that can be accepted— 
provided that now and then there is a 
local success as a counterbalance. Not 
to try to win is the unforgivable sin, to 
their way of thinking. 

They are very quick to appreciate 
the effect on others of not trying to win. 
It is this that troubled many Ameri- 
cans, in and out of uniform, about the 
defeat of the ill-starred “invasion” of 
Cuba. “We shouldn’t have let it start 
unless we meant to see it through,” 
was the verdict of taxi drivers, sales- 
girls, barbers, and elevator operators 


for days afterward. 


T is instructive to observe that clear 
back in the formative days of the 
French Republic the final decision of 
the Foreign Minister Vergennes to con- 
clude an alliance with the United States 
Franklin, 


more influenced by Washington’s at 


was, as he told Benjamin 
tack on Howe’s army at Germantown, 
which was a drawn battle, than by the 
decisive victory of Saratoga. 

What impressed the French states 
man was that Washington, so soon after 
his defeat on the Brandywine, had not 
hesitated to resume the offensive against 
Howe's superior force and that our 
troops had given so good an account of 
themselves in the fighting. 

Thus in seeking a proving ground 
for our concepts of policy and strategy, 
we may find a useful standard of eval 
uation in asking this one primary ques 


“Will 


increase the confidence of the American 


tion: this idea, if carried out, 
people in themselves, their leadership, 


and the eventual triumph of their 


cause?” Immediately afterward might 
come a second question: 

“Would it be better to try this and 
fail, or to look around for something 
less risky and meanwhile do nothing?” 
Such an approach involves, of course, 
a weighing of risk against advantage 
a common feature of all planning which 
has a military aspect (and indeed of 
much totally nonmilitary planning). 

It is suggested that the risks of an 
active policy, imbued by the spirit of 
trying to win, will be far more readily 
accepted by Americans and will breed 
a far more rugged spirit of confidence 


in their minds and hearts than the risks 
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of waiting to see what the enemy is 
going to do next. 

Editorial comment in the May-June 
issue of OrpNaNceE quotes Lieut. Gen. 
James M. Gavin to this effect: “We 
must respond rapidly . with signif 
cantly greater mobility than anything 
we have thought of in the past, for it is 
in mobility that innovation will be 
found. Tactical and strategical innova 
to survival as the 


tion is as essential 


hardware of combat itself. . Sooner 
or later we must face up to this fact: 
we must be for something more than 
merely ‘against Communism, and our 
weapons systems must reflect what we 
are for.” 

In these considerations lies the pri 
mary test for our policies and the 
strategy by which those policies must 
succeed or fail. Here is the first step in 
our proving-ground technique for high 
level concepts of policy and strategy. 
For the second step—evaluation—we 
can hardly have a better example than 
the Infantry-Ordnance teamwork by 
which our infantry weapons were 
proved and evaluated. There must con- 
tinue to be close, regular, and organized 
collaboration between the evaluators of 
policy and those who must carry it out. 

We do not need quick decisions as 
much as thoroughly weighed and scru 
tinized decisions. Under our Constitu 
tion, high-level decision is the province 
of responsible civilian authority, but it 
is the duty of responsible civilian au 
thority to give full 
weight to professional 
advice in these matters 

especially pro- 
fessional military ad 
The 


for this purpose exists, though it is com 


vice. machinery 
plicated machinery which requires skill 
ful handling. 

During the last year of the Eisen 
hower Administration, the machinery 
was being skillfully operated by Se 
retary of Defense Gates through the 
relatively simple procedure of regular 
personal attendance of the Secretary at 
the meetings of the Joint Chiefs of 
Staff. While Secretary McNamara has 
continued this procedure, he has diluted 
the professional advice of his duly estab 
lished military counsellors by seeking 


additional advice from civilian “opera 


tions analysts” and others who lack the 


requisite experience. 


and 


To what extent this dilution, 
the concomitant emphasis of the New 
Frontier on “quick decisions,” was re 
sponsible for the disaster in Cuba is not 
clear at this writing. What is clear is 
the need for reestablishing the time-tried 
relationship between civilian decision 


and military advice in the formulation 


- 


of policy and strateg 
Polk ot the 


\ssociation points 


Past President Louis 
American Ordnance 
out that our final reliance must be in 
the understanding and confidence ot 


They 


their confidence to political leaders who 


the American people will give 


appear to deserve that confidence, but 


they give enduring confidence to the 


armed services which have been part 


| 


of our history for generations and 


which have proved their right to pos 


sess the people's conhdence 


T should not escape attention that 


Congress has persistently demanded 


from the Chiefs of Staff, collectively and 


individually, their opinions of the mili 
tary budget and of the proposals of 
even General Eisenhower in matters of 
military policy and strategy. The non 
military leadership of the new Admin 


istration will do well to take note of 


this recurrent tendency—it reflects a 


congressional understanding of _ the 


sources of grass-roots confidence 


Ordnance-Industry seg 


- 


Just as the 


ment of our armaments evaluation and 


acceptance system would not dream of 


hnalizing its work without the closé 
collaboration of the combatant arms, so 


the evaluation and acceptance of con 


cepts of policy and strategy should 


1 


never be finalized without close co 


1 
laboration between civilian authority 


and military advice. Decisions which 


contain too great an element of com 


puter-produced “analysis” to the neglect 


of the intensely human factors which 
are woven into the warp and woof ot 
military judgment can prove fatally de 
fective when put to the test 

What we need above all is to escape 
from our current miasma of trustratior 
and failure—to reconvince both Privat 
X and Joe X that they do belong to a 


hghting outht that is armed to wit 


and is going to win. 





The latest configuration of the Army's surface-to-surface Pershing ballistic missile is shown above taking off on a test 
flight from its mobile erector-launcher. The new Pershing has improved motors in both stages, and the nose cone, pro- 
duced by the Martin Company, is made by simple and inexpensive techniques. Test was made at Cape Canaveral, Fla. 
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Destroy That Satellite! 


The advent of orbiting space vehicles with their potential for 


reconnaissance and attack has made necessary research to decide 


on the feasibility of space-borne defense 


OMEWHERE behind the Iron 
Curtain a powerful Russian rocket 
arched up into the sky last Feb 

ruary 12th and placed a new satellite, 

Sputnik VIII, into orbit around the 

earth. Variously described as a mother 

satellite or a space platform, the Sput 
nik went into what is known as a park 
ing orbit—an orbit from which, at the 
desired time and place, a 1,418-pound 
interplanetary vehicle separated from 

the 7-ton Sputnik and raced off along a 

course that might take it past Venus 

and into orbit around the sun. 

Western scientists concluded that this 
was hardly a pickaback satellite launch- 
ing itself from a space platform; rather, 
the final stage of the Sputnik booster 
rocket apparently had been ignited, af- 
ter the required waiting period in orbit, 
to accelerate the instrumented payload 
to the velocity it needed to escape the 
earth’s gravitational field. 

The military significance of the park- 
ing-orbittechnique was = 

noted widely and im- 

mediately. If the Reds § 

could orbit a satellite 

around the earth and 

use it to send an object 

spaceward on demand, certainly they 

could fire also in the opposite direc- 

tion, back toward earth. In effect, here 
was a prototype of the space bomber 
or missile-launching platform of to 
morrow. Here was a clue to the weap- 
onry of a future war that might be 


waged miles above the earth. 


July-August 1961 


Vern Haugland 





Author of the book, “The 
{AF against Japan,” Mr. 
Haugland also is the 
Washington aviation 


1s SOC1 


it ell 
known 
correspondent for the 
ated Press. 





But does the average citizen of the 


United States appreciate and under 


stand, yet, the military meanings of 
space? Many defense planners are be 
coming increasingly concerned over the 
predominance given the civilian, scien 
tific, and peaceful missions of space—an 
emphasis that has prevailed since be 
fore the Russians launched their first 
Sputnik on October 4, 1957. 

They 


States, in accordance with its peaceful 


point out that the United 


traditions and its support of interna 
tional cooperation within and outside 
the United Nations, was a primary 
force in the space programs of the In 
ternational Geophysical Year. 

The civilian and scientific character 
of the U. S. space program took shape 
at the very start. There was a popular 
theory that space research was so costly 
that no nation could go it alone; that 
here might be the way to world peace 
because energies formerly devoted to 
war could now be channeled into pro 
grams for reaching the moon, the plan 
ets, the sun—even other solar systems. 

The National Aeronautics and Space 
Administration came into being and 
was given prime responsibility for space 


programs. Its administrators were civil 


systems against them 


and civilian scientists staffed its 


1ans, 


bureaus. The Nation's relatively minor 


military interests in space were rele 


gated to the Advanced Research Proj 
ects Agency of the Defense Depart 
ment. 


The 


such as Dr. 


voice of the civilian scientist, 


William H 


head of the Jet Propulsion Laboratory 


Pickering, 


at California Institute of Technology, 
was loud in the land. Dr. Pickering 
said that the existence of separate civil 
and military space programs meant un 
necessary duplication of effort and un 
due competition for dollars, scientific 


] 


capability, and technical facilities. 


fA, BGUING that “most of the space 
’ weapon programs, if they are go 
ing to be weapon systems, are a long 
way off,” he urged that NASA be given 
control over all space programs, includ 
ing the Midas and Samos satellite proj 
This 


thinking was in accord with the policy 


ects of the Air Force. type ol 
of the Eisenhower Administration that 
space would be explored primarily for 
peaceful purposes and that the military 
role in space would be relatively slight. 

Last October the Air Research and 
Development Command appointed a 
committee of 


15-man prominent sci 


entists and industrial experts, headed 


by Trevor Gardner, to review Air Force 
space activities and to study “the full 
range of existing and potential Air 
Force space developments.” 

At the Force 


same time the Air 
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Midas II, shown aboard an Atlas- 
Agena launch vehicle, was the first 
test of the new Air Force sur- 
veillance satellite system concept. 


started pushing more aggressively than 
ever before, in the Congress and in 
public statements generally, for a broad- 
ened space role and for authority to 
undertake expedited development of 
military space systems. 

The leading Air Force spokesman 
in this effort has been Lieut. Gen. B. A. 
ARDC 
Commander of the Air Force Ballistic 


Schriever, Commander. As 
Missile Division from 1954 to 1959, 
General Schriever was concerned not 
only with development of the Nation’s 
ICBM forces but also with analysis of 


Russian developments in missiles. 


As long ago as February 1957—be 
+ fore any ballistic missiles of inter- 
continental range had been launched 
and before any satellite had been sent 
into orbit—General Schriever pointed 
out that it was possible to develop sys- 
tems for operations in space and that 
more than ninety per cent of the equip- 
ment required was already under de 
velopment. 

“T am concerned that the importance 
of satellites and other space systems 
as essential elements of our military 
strength is not fully appreciated,” he 
said recently. 

“I am convinced that the importance 
of space to our national survival is 
not yet fully understood. I am not con- 
vinced that we have done everything 
possible militarily in space. In our con- 
cern for peace we may not have ex 
ploited fully all avenues leading to- 
ward the preservation of peace. 


“IT am concerned with the feeling 


among many Americans that our civil- 


ian space program represents our na- 
tional space program. It is a major 
portion and an indispensable portion of 
our national program but it is not, and 
it cannot be our total space program.... 

“Our military requirements for space 
will not be completely satisfied by the 
developments under way or planned in 
our civilian programs. The military and 
civilian missions in space do not merge 
into the single image. 

“There is a clear divergence which 
becomes immediately apparent when 
the nature of the military and civilian 
roles are examined and compared. The 
basic divergence between Defense and 


the space agency is simply this: The pri- 


mary responsibility of the Department 
of Defense in the exploitation of space 
is the security and survival of the 
United States. The primary purpose of 
NASA is the investigation of space for 
scientific and other peaceful purposes. 

“The basic reason that the divergence 
between our military and civilian pro 
grams has not been apparent thus far 
is that it has been necessary to use es- 
sentially the same and only resources— 
and by that I mean facilities and hard- 
ware—which have been available largely 
from ballistic-missile programs during 
the past several years. 

“It seems to me a matter of the high- 
est urgency that this Nation exploit to 
the fullest the exciting and challenging 
possibilities which space offers. This is 
of primary concern to the military. 
Space offers a natural medium for in- 
creased effectiveness in our defense. 
This is particularly true in the areas 
of warning, communications, and ob- 


servation.” 


MID-January report by the House 
Space Committee declared that 
the lack of a clear statement of peace- 
ful and military national objectives has 
for several years resulted in an un- 
healthy competitive atmosphere. At 
about the same time a special com 
mittee appointed by President Kennedy 
called for a review of the national space 
program and a redefinition of objec- 
tives, particularly with regard to the 
rocket booster program, manned space 
flight, and the military uses of space. 
The Committee’s recommendations 
bore special weight because its chair- 
man, Jerome Wiesner, was appointed 
President Kennedy’s Special Assistant 
for Science and Technology. The re- 
port itself was received as an outline 
of the new Administration’s planning 
for a general revamping of the U. S. 


space program. 


a EN. Kuter, 
I 


mander, North American Air De 


Laurence S. Com- 
fense Command, has warned that “in 
aerospace defense we stand at the edge 
of the ’sixties, looking forward to a to- 
morrow that holds the certainty of an 
intercontinental ballistic missile threat 
and, not far distant, the requirement 


to defend against hostile satellites.” 
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Lieut. Gen. Roscoe C. Wilson, Air 
Force Deputy Chief of Staff for De- 
velopment, has pointed out that al 
though the Army Nike Zeus program 
would aid defense through the inter 
ception of a missile in the final stage 
of its flight, the most effective time to 
intercept an: ICBM is during its boost 
phase while it is still being propelled 
by its missile engines. 

“Such a boost-phase interception sys 
tem would have to be based in space 
where it could attack an enemy ICBM 
on its rise from the atmosphere,” he 
says. “At this stage the ICBM’s ex 
haust plume makes it an excellent in 
frared target, and the missile is also in 


a ‘soft’ and vulnerable condition.” 


— Air Force and Advanced Re 


search Projects Agency are con 
ducting research to establish the feasi 
bility of a specific space-borne defense 
system. General Wilson says extensive 
studies by the Air Force, industry, and 
other technical groups indicate that 
boost-phase interception is practical 
but some years in the future. 

“We feel assured that we can 
achieve such a system by the late 
“sixties,” he says. 

The Air Force has made impressive 
strides in space with its programs for 
the development of the Midas early 
warning satellite using an _ infrared 
scanner to detect the exhaust flames of 
an ICBM seconds after launching, with 
the Samos photographic reconnaissance 
satellite, and with the successful ait 
catch recovery of capsules released from 
Discoverer satellites. 

Through a network of observation 
facilities and the National Space Sur 
veillance and Control Center at Cam 
bridge, Mass., a capability is being de 
veloped to keep close track of the 
man-made objects in orbit. 

“We do not, however, have a capa- 
bility of determining at close range the 
nature or intentions of objects in orbit, 
and future circumstances may require 
that we have the ability to do so,” says 
General Wilson. “For this reason we 
have a research and development pré 
gram known as Saint, which looks t 


ward a vehicle which could rendezvous 


in space with unknown orbiting objects The Agena A vehicle was the first satellite in the Air Force Samos 

tor id ee ; ra project to determine the engineering feasibility of obtaining observations 
. yu ; Aral» oe ; 

for identincation purposes and scientific data from an orbiting vehicle (all Air Force photos). 
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Preliminary studies of the Saint (the 


name stands for “satellite intercept’’) 
were conducted by Radio Corporation 
of America and Space Technology 
Laboratories. Last fall secret briefings 
for industry were conducted separately 
on the satellite launching vehicle and 
its payload. Late in November, RCA 
was chosen to develop both the final 
stage of the launching vehicle and the 
inspection payload. 

Acrospace Corporation, a newly or 
ganized Air Force technical manage 
ment firm, was given responsibility for 
and tech 


Saint’s systems engineering 


nical direction as its first major pro 


yram. 


HERI 

the project's cost, but initial funding 
was believed to be $50 million to $60 
million for eight vehicles. RCA’s share 
of the initial program would be about 
half of the total. 

“The present program is a technical 
exploration,” the Air Force announce 
ment said. “If successful, it could lead 
to a rendezvous system with unknown 
satellites in orbit for identification pur 
poses.” 

The Saint launching vehicle will be 
the Convair Atlas ICBM topped by the 


25-foot, 15,500-pound Lockheed Agena 


B upper stage. The Agena has been the 


work horse of the Discoverer series, and 
the Atlas-Agena B combination also is 
the boost vehicle for the Midas and 
Samos polar-orbit satellites. 

The first of the Saint test satellites 
will weigh about 2,200 pounds each. 
Test launches are expected to start late 
next year at Cape Canaveral, Fla. For 
testing purposes a balloon-type satellite 
form of will be 


or simular target 


launched into orbit at an altitude of 
about 450 miles. 

After the balloon has completed one 
or more passes around the earth, the 
Saint vehicle will be so launched that 
it goes into orbit above and ahead of 
the “unidentified and possibly hostile” 
target satellite. When the Saint vehicle 
is within fifty miles of the target its 
homing radar will lock onto the sus 


] 


pect, and reverse-thrust rockets will 


slow the Saint just enough to permit 
it to descend and 


ehhh as 
truder. Television equipment will relay 


approach the in 
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was no official disclosure of 


Discoverer VII is prepared for launch. 


to ground stations the information re 
quired to identify the satellite. 
Operational models of Saint may be 
twice as heavy as the initial experi- 
mental designs. Plans include infra- 
red and other inspection devices to 
sense whether the target satellite con- 
nuclear electronic equip 


tains arms, 


ment, or other materials. Obviously, 
the same satellite that identifies an en- 
emy craft could be equipped also to 
destroy it. However, General Schriever 
says emphatically that Saint satellite 
systems are not in any sense offensive 
weapons. 

“| have in mind not only the fact 
that our use of them will be solely to 
deter aggression, but also the fact that 
they are entirely passive in character,” 
he says. “They carry no armament and 
represent no threat to any other na- 
tion.” 

Nevertheless, the Air Force is ac 
tively seeking broader responsibility in 
the satellite field and changes in the 
national space policy to permit the de- 
velopment of offensive as well as de- 
fensive space vehicles. Basic in this new 
outlook is a requirement that the Air 
Force be allowed to develop large 


booster rockets and be granted author 


ity for man-in-space projects, two im- 
which NASA 


rently rules exclusively. 


portant fields in cur- 

Concerned over launching costs— 
estimated at $9,100,000 each for the 
forthcoming Centaur vehicle and $17,- 
300,000 for Saturn—the Air Force has 
plans for development of less expensive 
boosters, and also for boosters that can 
be recovered and reused. 

The Air ARPA 


under way a large number of study con- 


Force and have 
tracts in the area of antisatellite satel- 
lites and satellite-borne anti-ICBM sys 
tems. One much-discussed concept, 
studied by Convair, is known as Spad, 
(for Satellite Protection for Area De- 
fense). It calls for placing 2,000 to 
3,000 satellites, each equipped with as 
many as 6 missiles, in random orbits 
some 230 miles above the earth. Sen- 
sors in the satellites would detect 
ICBM’s at the moment of launch. The 
Spad satellites would quickly plot an 
ICBM’s course and fire missiles to de- 
stroy it. 

(nother concept, proposed by Thomp- 
son Ramo Wooldridge Inc., and called 
the Random Barrage System, would 
employ up to 100,000 satellites, each 
capable of making the interception and 
kill itself rather than discharging a 
missile. Both satellite systems would be 
expensive. Cost estimates for each pro 


gram range up to $15 billion. 


YAN Electronics has proposed a 
force of twelve squadrons of twelve 
orbiting patrol craft—controllable anti 
ICBM vehicles in specific circular or- 
bits to provide continuous surveillance 
of the Another ARPA 


called Bambi, would provide a satel- 


earth. study, 
lite capable of launching missiles against 
ICBM’s. 

For defense against nuclear-armed 
satellites, Hughes Aircraft Company 
Lockheed 
have modified a proposal for a space 


and Aircraft Corporation 


ferry system for maintenance and re- 
pair of manned space stations into a 
design that could detect, track, inter- 
cept, and destroy hostile space bodies. 

Another study concept calls for the 
use of missile-armed satellites weighing 
6,000 pounds, in 115-mile-high orbits, 
to serve as “recallable” ICBM’s. Should 


the attack alarm prove false after the 
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missile had left the satellite, there 
would be no final attack signal. The 
missile would divert itself instead from 
the original target into a preselected 
remote area where it could impact 
without inflicting damage. 

Other proposals would employ satel- 
lites as strategic bombers, orbiting harm- 
lessly until they are called into action 
because ot enemy aggression, A “low- 
altitude” bomber satellite would orbit 
at altitudes up to 23,000 miles, and 
“high-altitude” vehicles would main- 
tain orbits farther out in space. 

Many programs call for manned sat- 
ellites. There are also proposals for 
development of the Dyna-Soar hyper 
sonic space glider concept in the weap- 
ons field, and for use of the so-called 
space plane—a winged, manned vehicle 
which would go from the earth into 
orbit and return under its own power 
—either as an offensive craft or as a 
military command post in space. 

The one-stage-to-orbit space plane 
would attain the great power it needs 
partly by using the oxygen from the 
air as it rises through the atmosphere, 
and by using winged surfaces for lift 


when required. 


( 200 means under discussion for de- 


stroying or rendering reconnais 


sance or offensive satellites ineffective is 
to spray sand, pebbles, silver, mercury, 
destructive chemicals—or even ice par- 
ticles—into their orbital paths. Even 
tiny particles, moving at 4'4 miles a 
second, can inflict damage upon impact 
with a body moving at equal orbital 
speed in the opposite direction. 

Joseph V. Charyk, Air Force Under 
Secretary for Research and Develop 
ment, told the House Space Committee 
the Air Force also is considering the 
idea of imposing screens of carbon 
between targets and infrared air-to-air 
missiles, to confuse their guidance sys- 
tems. Concentrated heat, nuclear radia- 
tion, magnetic or electric fields, or 
beams of protons or electrons also are 
possible means of putting hostile satel 
lites out of commission. 

Looking still farther into the fu 
ture and deeper into space, the Air 
let industry contracts for 


Force has 


broad studies of interplanetary vehicles 


and their strategic weapon systems ca 


Using a Douglas Thor IRBM as a booster and carrying an Agena vehicle as 
second stage, Discoverer XIV was successfully launched late last summer. 


pability. Military space stations might 
be required, for example, to guard sci 
entific space expeditions and bases es 
tablished on the moon or the planets. In 
this field the ideas become truly “tar 
out,” including such concepts as the 
development of rays capable of destroy 
ing men and their vehicles 

Air the United 


States must look into the area of space 


Force leaders Say 


weapons development because the Rus 


sians will use space for military pur 


poses when it is to their advantage. 


Savs General Schriever 


is missile 


both 


will 


ent that 


moves torward the 


this country have an 


ing military potential, 


mum advantage of our 


efforts, we must rect 


rniz 


It 


Is appar 


and space technology 


U.S.S.R. at 


ever 


4 


| 
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To take 
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increas 


maxi 


elopmen 


hat there 


are military missions which can be per 


formed m«¢ re 


nomically through 


vehicles, and there are 


missions which can only 


ethciently ar 
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the u 


by the use of space vehicles. 


The huge Air Force Atlas space booster is shown here mated 
with an Agena satellite vehicle for global reconnaissance. 
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The New Warfare 


It is a struggle of proving grounds and laboratories rather than of 


battlefields, and the U. S. must spend for weapons research, knowing 


that many military developments eventually will find peacetime uses 


HE Presidential election cam 
paigns of this year have made it 
startlingly clear that the U. S. 

military-industry team is being called 

on to meet a new Communist threat to 
national survival. This threat is as in 
calculable in the vastness of its appar 
ent time and scope dimensions as it 1S 
novel as a problem for defense indus 
try and the professional military. 
Moreover, this new threat in no way 
replaces any existing Communist men 
wce to American security. It must be 
added to the threat of military aggres- 
sion America has learned to recognize 

and deter since World War II. 

accepting their 


In their speeches 


nominations, both Presidential candi 
dates were in substantial agreement as 
to the nature of this new threat and its 
relation to the military menace. They 
both stressed the need to meet the new 
challenges with new thought, deter- 
mined spirit, and broad-scale action. In 
effect the candidates issued a bipartisan 
political directive to all associated with 
science and technology in gov 
ernment and civil life, and par 
ticularly to the military-industry 

team. 

Both candidates recognized, IN 

there is under 


in effect, that 


wav (to use Gov. Nelson Rockefeller’s 
words) “an exciting scientific and tech 
nological revolution which will dramati 
cally change the whole character of lite 


in America and the world in our time.” 


This revolution, they warned, must be 


American, not Communist. 
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Is the military-industry team, which 
to date has done so well in meeting the 
Soviet military menace, ready to pitch 
in to meet the new threat? Is it of a 
mind and form to add this great and 
practically uncharted task to the huge 
one of military defense it has borne for 
so long? 

And what will the new task mean 
burden, both 
With the 


Federal Government hard put to find 


in terms of the tax 
corporate and individual? 
funds for present purely military de- 
fense programs, can a new kind of de- 
fense effort be superimposed without 
serious economic consequences? 
Indications are that, of all available 
groups in the Nation, the military-in 
dustry team is far more ready to 
take on the new challenge than 
some may think. The work to 
be done, far from burdening 
business and the individual citi- 
zen, |} romises to prove a boon to 
Indeed, developments during the 
1950's altered the character of the U. S. 
Detense Establishment so as to make it 
well suited for the times to come. It is 
already, for all practical purposes if not 


by policy and intent, dual-purpose in 


basic nature. As such, it is well pre- 
pared readily and effectively to adapt 
itself to victory-producing teamwork 
with industry for the new kind of “war 
without war.” This it easily can do by 
development of the proven ways by 
teamwork has sustained 


which this 


American military security—and, in 
the eyes of the world, performed seem- 
ing miracles—for the last half century 


in wars cold and hot. 


AS a military institution, the Defense 
+“ Establishment fulfills its primary 
purpose by providing security against 
aggression. But as the free world’s larg- 
est research and development sponsor 
and establishment, and as a gigantic test 
and evaluation proving ground, it has, 
in practice, also served to develop hu- 
man and material science and engi- 
neering, skills and know-how. In fact, 
in recent years it has served industry 
and mankind in general as a principal 
source of the knowledge and the means 
to make progress for the general good 
of mankind. 

Just as defense has changed in charac- 
ter, so has the significance of defense 
spending. Under present circumstances, 
defense no longer can be regarded as a 
drain in money and manpower upon 
the vigor of the national economy. In 
stead, it gives the citizen the best bar 
gain possible for his tax dollar. It in 
sures his family, self, and worldly 


aggression. Simultaneously 


é 


goods trom 


it constitutes an investment in future 


riches and welfare incalculable in value, 
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and geometrical (if the past is any in- 
dication ) as to its potential for progress. 

What the military-industry team has 
achieved for civilian life, purely as un- 
intentional by-products of its military 
and development, 


research suggests 


what is achievable were there a con 
scious fostering of this dual-purpose na- 
ture of the Defense Establishment. 

Take, for example, long-range ballis 
tic missiles. While they were being de- 
veloped, the pacifist viewed them with 
horror as the acme of utterly useless, 
fabulously costly tools of total war. If 
only the millions so “wasted” could be 
spent on socially useful public works, 
like highways, or on helping farmers 
with their problems! 

Today it is known that ballistic mis- 
siles are more likely to go down in his- 
tory as aids to travel and agriculture 
than as war weapons. Transit naviga- 
tional satellites—the first launched by a 
Thor 


operation in 1962 ona scale sufficient to 


missile in 1960—should be in 
afford aircraft and ships far more pre- 


cise “fixes” than ever before possible. 


And fixing upon such satellites will be 


far freer from weather interference 
than conventional media. In effect, then, 
ballistic missiles are giving us better 
highways for air and sea craft, than 


the world ever had before. 


THOR missile also lofted the first 
weather satellite. As the program 
of which it is a part develops, the scien- 
tists’ weather-observation net will be ex- 
tended from its present meager cover- 
age of about a fifth of the world’s 
surface, to a complete view. It then will 
be possible to understand the forces that 
create weather. In so doing not only 
agriculture but countless human activi- 
ties will benefit immeasurably. 
The Army Chemical Corps produced 
DFP for its 


“nerve gas” program. It has turned out 


a compound known as 


to be excellent for the treatment of cer- 
tain eye troubles. A system worked out 
by the Office of Naval Research for 
electronically operated missile systems 
has proved of inestimable value in 
speeding the lowering and raising of 
body temperatures during heart and 
lung operations. Intravenous injection 
of mustard gas has been found to aid 


the treatment of cancer. 
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The frozen TV dinner has become a 
lifesaver to the housewife and bachelor 
alike. However, originally it wasn't 
conceived for them but by the U. S. 
Air Force to provide balanced, inter 
esting meals for bomber crews whose 
missions could last two full days. 

The Navy perfected echo sounding 
for submarine location. Professional and 
amateur fishermen alike use it to locate 
fish and for navigation. Radar was de 
vised for air defense. Today it has a 
host of uses, from enabling harbor tugs 
to operate in otherwise impos 7 
sible weather to detecting tur- 
bulence ahead of transport air 
craft so passengers may ride 
smoothly and safely. Without it 
trafic control at commercial air- 
ports would have been swamped long 
ago, and all-weather commercial flying 
would have been out of the question. 

Radar has in large part facilitated the 
transport revolution of the 1950's, 
wherein the position of railways and 
airlines as the No. One passenger car 
rier has been reversed. 

Military pioneering has paid off for 
civil life not only in specific products 
but in many other ways. It has ushered 
in the use of many new materials. 
Without the expansion of plant and 
know-how for aluminum production 
for the gigantic World War II aircraft 
universality of 


program, the virtual 


this material in U. S. economic life 


could not have been achieved. 
Processing has been pioneered. Faced 
with the need to manufacture millions 
of rifles at short notice, and to do so 
with little skilled labor while attaining 
the highest degree of ruggedness and 
reliability of product, Army Ordnance’s 
Springfield Armory developed broach 
ing tools during the 1930's. (The Chry 
sler Corporation attempted parallel 
pioneering for auto making, but the 
depression of the 1930's forced it to 


drop the program.) 





“The military function is not 
a merely negative one of avert 
ing war and perhaps of hat 
ing virtually to destroy civil 
zation should war come 

It must serve as pioneer and 
guide to the creation of an 
ever-improving civilization.” 





Printed circuits, now so effective and 
cheap a means of assisting in the home 
appliance industry, were pioneered by 
the Air Force to reduce manufacturin 


and increase 


costs 
The 


chance for 


and maintenance 


circuitry reliability. method also 


reduces the human error 
in manutacture and repair. 


As tor 


ment, electronic 


administration and manage 


computers, now with 
industry 
1942 
Ballistic 


a host of business and uses, 


were first called for in because 


Army Ordnance’s Research 


Laboratories needed a faster way 


co “Sats 


ot calculating trajectories and 
hring tables. 
The concept of statistical con 
trol was originally worked uy 
and introduced by International 
Business Machines’ personnel on World 


Army Au 


Forces. The need for a drastically new 


War II active duty with the 


way of handling spare-parts inventories 
was impressed upon them by the tr 
mendous scale and global nature of the 
wartime air effort. 

Military historians know that there is 
nothing basically new in the accruing 
of great benefits to civilian life from 
developments undertaken for military 
purposes, Of the cheap process which 
Sir Henry | 


steel making, the Encyclopadia Brit 


Bessemer devised to ai 
tannica says: “Bessemer’s attention was 
drawn to the problem of steel manu 
facture in the course of an attempt to 


improve the construction of guns.” 


7 APOLEON’S 


- brought into being the art of food 


concern tor supply 
preservation. (Jars were used then; the 
latest military contribution is moisture 
proof food packaging.) 

The Allied blockade of Germany in 
World War I caused the origination of 
the Haber-Oswald fixing 
im Uw. o 


Army's pioneering of medical advances 


process ot 


nitrogen from the air 


ot direct benefit to mankind (like that 


of the discovery and prevention of 


vellow fever) has been hailed for 


decades. 
However, the changing character of 


modern military establishments and 


" 


civilization, as well as of science and 


technology, has made it the rule, 


rather than the exception, for the mili 


tary to pioneer (albeit for 


war pur 
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poses), technological progress useful in 
general life. 

In the old days, armies had animal 
ind “shank’s mare” locomotion. There 
wasn’t much science and technology 
could do to better man and beast. ( The 
\rmy was unable to initiate a program 

motorization and until 


Unul 


and steam, navies depended for mo 


armoring 
1920. ) the introduction of steel 
bility on men, wood, wind, and canvas, 


Not much could be 


factors, either. 


done about the s« 


But as civilization became more tech 


] 


nical, so did detense forces. It follows 


that military authorities at all 


pd 


=== 
= =a 


ex 


evels will strive to assure that 


military means of communica 


tion, administration, logistics, 


transportation, and living—all 


the host of considerations incor- == 
porated in institutions dedicated to en- 
suring national survival—will be the 
result of attempts to profit from all that 
science and tec hnology can achieve. 

In the past, what the U. S. military 
sought most from technology was pro 
duction. Before the Cold War began in 
1947, the peacetime armed forces of the 
U.S. were miniscule. They relied upon 
being greatly expanded in men and 
face of an emer- 


both World 


Wars. There wasn’t time to create and 


matériel in the very 


yency, aS Was done in 


use much in the way of advanced tech 


nology 


once mobilization began. 
\' YW, however, there is a very dit 
ferent state of affairs. The National 


Science Foundation chart on page 57 


serves to illustrate what has happened, 
ind is happening, because in the main 
Federal research and development fund 
ing is directly or indirectly for defense 
purposes The chart shows: 

1. That research and development 
funding even in fiscal year 1940 (when 
rearmament was getting under way) 
was, in terms of today’s programs, Vir 


tually zero (less than two per cent of 


1959). 

2. That the peak R&D spending rate 
during the all-out national World War 
Il effort 


year following the end of the Korean 


was less than that for the 
war (fiscal 1954). 
3, That in the past half-decade Amer 


ica has adopted a policy of vast and 
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constantly increasing research and de- 
velopment effort in peacetime, with the 
result that R&D spending of 1959 was 
107 per cent that of 1953. 

The U. S. 


then, has been driving so hard for 


military-industry team, 
progress in defense technology that it 
has caused a virtual scientific-technologi 
cal explosion. As a result, the relative 
importance of progress and production 
to the military has already undergone a 
marked change. It is clear that as the 
primary path to progress, for the de 
fense forces at least, research and de- 
velopment is coming to be not a mere 
means to a production end, but 
very much of an end in itself. 


While the 


armed forces has changed, the 


nature of the 


nature of science and technology 

itself also has changed. The 
day is past when great results could 
be expected from impoverished but 
dedicated inventors, working in kitchens 
or backyard sheds. Aircraft companies 
no longer can turn out great airplanes 
in converted garages and barns, on 
financial shoestrings. 

Progress these days involves immense 
and complex problems of discovering 
and exploiting intricate new relation- 
ships of man to nature. The plains of 
where progress is now 


nature, easy, 


have been well-scouted. Science and 
technology now must pioneer increas- 
ingly difficult terrain. 

The example of the aircraft industry 
well illustrates both how the R&D job 
is harder and how, therefore, industry 
has become more dependent on mili- 
tary-funded pioneering not only for 
militarily useful developments but also 
for commercial ones. 

In 1934 the Boeing Airplane Com- 
pany, believing its concept of the fu 
ture bomber better than the official ones, 
designed and built the first B-17 Flying 
Fortress as a private venture. Today the 
B-70 supersonic bomber development 
requires a complex of major aircraft in- 
which 


Boeing firm of the 1930’s Lilliputian by 


dustries, each of renders the 


comparison. And this is not because the 
aircraft industry has abandoned private 


enterprise effort for Federal nourish- 


ment of research and development. The 
industry reinvests in itself over sixty 
dollar. Since 


per cent of its income 


World War II it has averaged at least 
a billion dollars a year in private spend- 
ing on R&D. 

In 1933 Douglas risked $275,000 of 
its own money (TWA airline put up 
$125,000) to create a type of airplane— 
the DC-3—which for over 15 years was 
the work horse of both commercia! and 
military airways (Iron Curtain coun 
tries included). It marked an era be 
cause it put airlines in the black for the 
first time. 

To create the DC-8 jet of 1960, Doug 
las ventured $250 million of its own 
and others’ money. As things stand, 
neither Douglas nor its airline cus- 
tomers know whether they will make 
or lose money with a plane far more 


important to transport than was the 


revolutionary DC-3. 


aed the DC-8, like the similar Boeing 

707 and Convair 880, was under- 
taken only after the military had the 
most extensive experience with big jets. 
Although the similarity of design con- 
cept of these jets to the Boeing B-47 
bomber is obvious, the B-47 first flew in 
1947 while the 707 wasn’t begun until 
1952 and didn’t enter service until 1958. 
The DC-8 began operations in 1959; 
the 88o in 1960. 

The lag between the military big jet 
bomber and the commercial jet trans 
ports 1s vital to note because it pe ints 
up the increasing value for commercial 
technology of the actual manufacture 
and operation of military counterparts. 
For before the U. S. aircraft industry 
and its worldwide airline customers felt 
ready to risk their money on commer- 
cial jets, they had to gain the advantage 
of the knowledge and experience fur- 
nished by production and operations 
for the military. 

This is in line with what Maj. Gen. 
Leslie J. Simon used to stress when he 
was Chief of Army Ordnance research 
and development back in 1951-1955: 
that R&D of a level of the technological 
art can be considered finalized only 
when there has been considerable ex- 
perience in the industrial manufacture 
and field use of an application. 

In some important respects, the air- 
craft industry is not a good example 
with which to illustrate past changes 


and present conditions. 
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For one thing, 


has continued to take remarkable risks 


the aircraft industry 


with its own money. Therefore it fails 
to disclose an alteration which greatly 
has affected the U. S. economy in the 


last generation and which bears on the 


utility of exploiting military-industry 
teamwork to meet the new-type Com- 


munist threat. 


HE change that has come about in 

the economy often is called the “man 
agerial revolution.” In the old days of 
industrial “robber barons” of great per- 
sonal fortune and absolute control of 
industrial empires, important new con- 
cepts could and were backed on a tree 
private-enterprise basis. In present days, 
corporate direction must bear in mind 
the need to pay regular dividends to 
stockholders who represent union and 
company pension funds, insurance firms, 
and the income of widows and orphans. 
Costly, large-scale, high-risk, long-term, 
and uncertain-outcome projects, be they 
commercial or military, no longer can 
be considered for private funding as 


they once were. High corporate taxes 


further inhibit private R&D ventures. 
Despite R&D cost write+ ffs, conserva 
tive corporate policies must prevail. 
The aircraft industry also is atypical 
of U.S. industry in general in that it ts 
perhaps the most R&D-conscious and 


aggressive industry in the free world. 
For example, of the one-fifth increase 
in research and development spending 
of 1957 over 1956, the aircraft and re- 
lated industries accounted for about 7: 
per cent. Of the $1.2 billion increase, 
the aircraft industry accounted for $436 
million, electrical equipment $228, and 
machinery $126. All other industries 
had increases down in the $6 to $46 
million bracket. 

The performance of the aircraft in 
dustry, and of certain related industries, 
therefore tends to obscure a most im 
portant change which has taken place 
on the scientific-technological scene in 
the past generation. The change is the 
way private industry has been surpassed 
since 1940 by the military establishment 
as regards exploitation and creation of 
technology. 

Before World War II, military men 
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often complained that defense lagged 
50 years behind commerce in making 
the most of science and engineering 
World War II effected a radical change, 
and now over fifty per cent of the total 
annual R&D outlay is funded by the 
Federal Government, and that largely 
for detense. (This fact gains signih 
cance when total annual defense ex 
penditures of around $42 billion are 
compared with a gross national prod 
uct of around $500 billion. ) 

Obviously impressed with what has 
been achieved by R&D for defense pur 
poses, in the 1950s industry began 
awakening to the need to exploit the 
R&D art. In the period 1953-1956 alone 
industry R&D spending went up forty 


The key to 


competition and better profits is being 


four per cent. successful 
linked with making progress as never 
before. 
Indeed, industry appears to be fol 
lowing the example of the military. It 
may be shifting from emphasis on pri 
duction to stress on progress, with im 
proved quality for life and reliability 
included in the definition of progress. 
The aircraft industry again furnishes 
examples of what can happen. In_ the 
post-World War II days when the 4 
engined piston-propeller transport was 
long-range king of the world airways, 
u. &. sold 


] 
commercial 


industry over 1,500 such 


planes for purposes. By 
introducing the current jet generation, 
has rendered obsolete the 


piston-propeller fleet, but only 


the industry 
exp cts 


to sell around 500 big jets 


THEN the supersonic transport 1S 


introduced (which could be by 


1970), as few as 120 such craft may take 
care of the whole world’s long-range re 
quirements and absorb great passenger 
trafic increases as well. Moreover the 
spares business has gone down, and will 
descend further. The most powerful pis 
ton engines can be operated about 1,20 
hours between overhauls: one British 
turbine engine of much greater power 
is already cleared for 3,000 hours for 
commercial operations before overhaul. 

Progress for private enterprise, then, 
can mean that a few new products will 
do the job of many older ones. They 


can last longer and take care of ex 


1 


panded markets. In effect they can be 





the commercial equivalents of the mili- 
tary “bigger bang for a buck.” But, as 
in the case of the military, progress also 
means that there will be many new 
kinds of products to sell. 

When account is taken of past and 
present changes affecting defense, in- 
dustry, and the scientific-technological 
situation, it would appear that some- 
thing on the order of the present mili- 
tary-industry team is need to arm Amer 
ica for the new “war” which _ her 
political leaders have in effect declared. 

The existence and experience of the 
Defense Establishment, and its having 
developed a dual-purpose utility of great 
effectiveness without intent or plan 
ning, suggest that the efficient and eco- 
nomical way to “fight” the new “war” 
may be to exploit the de facto situation. 

Consider, for example, the position 
of the Army. It has three principal 
fields of interest which indisputably 
are its sole military province: land 
locomotion, light aviation, and guns. 
Each has the broadest of implications 
in huge segments of the civilian econ 
omy. Land lecomotion concerns the 
automotive field, and cars and trucks 
concern the mobility of every Ameri- 
can and his supply. Military land loco 


motion stresses off-road travel. 


( + the civilian side, Army progress 


in this sphere affects agricultural 


ind construction machinery. It un 
doubtedly will also come to affect areas 
where road and bridge construction is 
costly, provided that the Army is helped 
to achieve ever-greater efficiency and 
economy in off-road vehicles. 

Light aircraft for business and agri 
cultural purposes already number over 
65,000, The industry is expanding by 
leaps and bounds on the technological 
level already established, overshadow 
ing its military counterpart. (The Army 
takes only about a fifth of the engines 
produced monthly for this class of air- 
further civilian 


craft.) Incalculable 


growth awaits perfection of reliable, 
economical, vertical-flight light aircraft. 
Che advent of swift jet transports and 
the build-up of surface trafic problems 
make such craft already much overdue 
as intra- and interurban short-haul pas 
senger ferries. 

The Navy, let it be said, has for 
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decades been fostering the dual-purpose 
concept as fundamental for sound sea 
power. Such a double function was in- 
herent in the very definition of sea 
power made by its great protagonist, 


Capt. Alfred Thayer Mahan. 


a of Mahan is definitely 
, in order, because what America’s 
situation today demands is the thinking 
out of the new power situation in the 
Mahan manner. Indeed, the natural yet 
unplanned evolution of a dual-purpose 
U. S. defense establishment is like the 
unplanned evolution of British sea 
power prior to Mahan. And like British 
sea power in the eighteenth century, the 


“R&D 


American twentieth century military- 


dual-purpose power” of the 
industry team awaits recognition and 
rationalization. 

Properly “Mahaned,” this power can 
be given the form and firm direction 
that can assure the quickest victory at 
least cost of money and effort. 

The implications are obvious that in- 
dustry will have to shoulder a far 
greater share of the thinking and plan- 
ning burden for this new “war.” In the 
past it has left much to the military on 
the grounds that the end problems were 
military. However, in the new war, the 
end problems are economic—commer- 
cial, in fact. Indeed, as the new war is 
won, the danger of military conflict will 
diminish. The more progress that is 
made, and the stronger in consequence 
the free world economy, the less favor- 
able in’ technological and _ general 
strength will be the Communist posi- 
tion for a military war. 

Also obvious are the implications 
that there will have to be some author- 
ity higher than present military chiefs 
to decide on issues involving adaptabil- 
ity and capability for both military 
and commercial war. The Soviets long 
have had organization for such decision 


making. The British, in aviation at 





“The Defense Establishment... 
as the free world’s largest re- 
search and development spon- 
sor and establishment and as a 
gigantic test and evaluation 
proving ground has ... served 
to develop human and mate- 
rial science and engineering.” 





least, have had it since World War II. 
As matters now stand, defense poli- 
cies often call for R&D projects to be 
designed to meet purely military re- 
quirements. For example, Army avia- 
tion is pursuing the “military require- 
ments above all” policy for helicopters. 
Yet since they started an all-out drive 
for helicopter transport in 1949, the 
Soviets have made sure that their ro- 
tary-wing craft are dual-purpose. The 
same goes for heavy air transport. 
The Soviets have a turbine-powered 
plane which fulfills a dual military and 
commercial cargo role (they have sold 
eight to India; are seeking other cus- 
tomers outside the Iron Curtain). The 
American counterpart doesn't meet 
commercial requirements, so that some 
U. S. cargo airlines are buying Cana- 
dian planes with British engines. One 
U. S. line is flying cargo on a U. S. Air 
Force contract using an all-British cargo 


turboprop. 


QQURELY the pursuing of such poli- 
’ cies, when the Soviets are following 
policies adapted to the new “war,” is not 
the way to answer the call of America’s 
new political leaders for winning out 
to make and 


in the contest progress 


advance American economic growth. 
Commercial “weapons” are needed to 
“fight” the Soviets in the commercial 
“war right now. 

However such problems should easily 
be solved. The military today has a 
knowledge of commerce and industry 
unparalleled in any military establish- 
ment in history. Industry has likewise 
acquired a thorough knowledge of the 
military. It has present in its ranks mil- 
lions who have served in the armed 
forces since 1939. Above all it has num- 
bers of retired officers of the highest 
professional and business competence. 

The Soviets have achieved an average 
R&D lead time of four years to Amer- 
ica’s eight, so there is much time to be 
made up. Ground has been lost which 
must be regained. 

In any event, the battle is already 
joined. The forces, without their realiz- 
ing it, have organized themselves and 
are fighting and fighting well. It only 
remains for the U. S. to recognize the 
situation and resolve to be victorious in 


this new warfare. 
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Intelligence Is the Key 


It as of the utmost importance to our peace, prosperity, and we ry 


existence that we know the military capahilities of any pote ntial 


adversary so that we can be sufficiently prepared to resist him 


E have entered an era where 
a surprise attack with nuclear 
weapons can literally wipe out 

an unprepared nation in a matter of 
minutes. To be prepared, we need re- 
liable long-term intelligence forecasts 
of potential threats and timely attack 
warning. An integration of latest scien- 
tific achievements, of effective organ- 
ization, and of monetary funds can 
provide us with intelligence informa- 
tion without which not only peace and 
prosperity but mere national survival 
is questionable. 

The realization of peace and pros- 
perity in the decade that lies before 
us will depend on many factors. One 
is the 


ment in which we have to exist and 


of them international environ- 
which is not entirely of our own mak- 


ing. Understanding of this interna- 


tional environment in general, and 
knowledge and prediction of capabili- 
ties and of likely actions of unfriendly 
countries in particular, are necessary 
for the attainment of our national goal 
of peace and prosperity. 

It is not difficult to see that reliable 
intelligence information is required for 
the preservation of peace. As long as 
there are countries with imperialistic 
ambitions and capabilities, we can pre 
serve our peace only by preventing 
these countries from attacking us or 
any one of our friends whom we would 
assist militarily in the event of an ag- 
gression. 


In other words, the only way, even 
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though not a sure one, for us to 

out of war is through deterrence. 
important to note here that the con- 
cept of deterrence implies that the 
would-be aggressor believes that we 
have the capability and the intent to 
punish him seriously should he engage 
in activities that exceed our threshold 
of tolerance. 

We will not discuss here the impor 
tant matter of how we can convince a 
potential aggressor of our willingness 
to use our military capabilities under 
various possible circumstances. It is, 
however, clear that our willingness to 
deter will matter little if we do not 
have the capability to do so. It is un 
likely that we would succeed in bluff- 
ing, since it is, unfortunately, compara 
tively easy for a would-be aggressor to 
ascertain our real deterrent capability. 

The latter will depend on the of 
fensive weapons we will have opera- 
tional at the outbreak of hostilities, on 
our ability to protect these weapons 
from destruction by the enemy should 
he attack us first, on our knowledge of 
the location of enemy targets, and on 
the ability of the enemy to defend 
himself against our offensive weapons. 


It is thus clear that the effectiveness 


of our deterrent force depends on our 
knowledge of the offensive and de 
fensive potential of the would-be en- 
emy. This knowledge is needed far 
ahead of the actual outbreak of hostili 
ties because of the long lead time (hve 
to ten vears) associated with the de 
velopment of new weapons, Otherwise, 
we might find at the outbreak of hos 
tilities that the enemy has offensive 
weapons that can destroy ours before 
we can use them or that he has defen 
sive weapons that can prevent our of 
fensive weapons from inflicting any 
appreciable harm. Long-term intelli 
gence is therefore a must for effective 
deterrence. 

T must be realized, however, that 

deterrence is not a one hundred per 
cent sure device for preventing war 
there could be a “fool” who would un 
leash a war either because he did not 
believe in our deterrence or because he 
had confidence in his ability to cope 
with our retaliatory strike. Or perhaps 
it could be that he hoped to win th 
war and did not care about the mag 
nitude of his own losses. 

In this event, the existence and proper 
functioning of an intelligence system 
that would provide maximum short 
term warning both of the imminence 
of an attack and of the attack itself may 
become the key to survival. If the suc 
cess of enemy’s offensive is predicated 
achievement of and 


on his surprise, 


we let him know before he attacks us 
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Sequence of events in the 


that we are prepared, peace still may be 
preserved and our intelligence capa 


bility will then have contributed to 


deterrence, 


Effective intelligence also can con 


+ 


tribute to national prosperity. Short of 


ictual war, an astute enemy—and this 


is the kind we will be confronting 
an torce us into muc h unnecessary de 
fense spending simply by making us 


guess as to W hat he has up his sleeve. 


kK XR example, the effectiveness of our 


retaliatory force depends on the in 
effectiveness of his defense. Should he 
levelop an effective defense, the much 
idvertised “balance of terror” would 
disappear. If we still want to survive, 
we will have to make a big effort to 
develop and procure effective defenses 
( urselves. 

Investment in intelligence that will 
of 


threats thus can contribute to national 


improve our knowledge future 


rosperity by reducing the amount of 


money spent on “cures” for which 
there may be no “diseases.” 

We 
good long-term and short-term intelli 


make both 


kinds of intelligence, the better are our 


have established the need for 


gence. The better we can 


prospects tor peace and prosperity. Let 


us now eXamiune how our intelligence 


ipability can be improved 


It is somewhat of an understatement 


to say that intelligence is many-faceted 


when one considers the multitude of 


possible sources of intelligence data and 
the applications of analyzed 
na 


la 


Variety ot 


1 


intelligence informa 


] 


svnthetized 


tion. From the point of view of usefu 


development of an attack. 


ness of intelligence for the preservation 
of peace and prosperity, however, there 
is one area where the contribution of 
intelligence is critical—the defense ot 
the continental United States. An ex 
amination of the role of intelligence in 
this area is instructive. 

The earliest indication of possible 
danger is the development by a_po- 
tential enemy of weapons that may be 
used to attack our country. While the 
development of such weapons and even 
their subsequent production are not a 
positive indication that they actually 
will ever be used against us, it is of 
utmost importance that such develop- 
ments be detected in their earliest stages 


and that their threat be assessed. 


It takes years to develop new weap 
ons and measures to counteract a novel 
form of threat—as witnessed by the 
fact that we have not yet developed an 
wctive defense against already existing 
ballistic missiles, even though we have 


had many years of forewarning 


HE detection of this development 
work and of the subsequent phases, 
if any, of weapon production, deploy 
ment, preattack activities, and of the 
attack itself is the job of our intelli 
gence and warning organization. The 
latter must not only detect, evaluate, 
and correlate facts but also must be 
able, on the basis of these facts, to pre 
dict the likelihood of future events. 
An intelligence and warning organ- 
(1) 


primary 


ization has to fulfill four functions: 


collection of information by 
intelligence sources; (2) transmission 
of this 


formation processing unit; (3) e\ 


information to a central in- 
ilua- 
tion, correlation, and integration of re 
ceived information by this central unit; 
(4) of 


evaluated and integrated information, 


and presentation or display 


or of future estimates derived from 


it, to proper authorities for decision 
making. 

An improvement in any one of these 
four functional areas would better the 
over-all performance of the intelligence 


organization. Keeping in mind that it 


How long-term and short-term intelligence can con- 
tribute to the preservation of peace and prosperity. 





he contribution of 


TELLIGENCE to 


Long-term threat estimates 

by Central Intelligence 
\gency, Aerospace Technical 
Intelligence Center, etc. 
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is the time of the first detection of a 
potentially dangerous development that 
determines the maximum amount of 
warning time that the most perfect in- 
telligence system can provide, we will 
now examine some of the ways of im- 
proving the over-all performance of 
threat intelligence. 

An intelligence report or estimate is 
the more valuable the earlier it is pro- 
duced and the higher its reliability. 
The decision maker to whom the in- 
telligence information is presented must 
have confidence in its reliability so as 
to be prompted to make the necessary 
and he early 


decision, must get it 


enough for his decision to be effective. 


N order to maximize timeliness, it 

is necessary that any event of intelli 
gence value be detected as soon as it 
occurs and that the processing of in- 
telligence information be as rapid as 
possible. The probability of early de- 
tection of significant events can be in- 
creased by multiplication and diver 
sification of intelligence input sources. 
More money can buy more agents and 
also more physical sensors of more 
kinds. Thanks to scientific discoveries 
and technological achievements, some 
already proved means and many new 
not yet fully tested developments have 
tremendously increased the variety of 
tools in the intelligence kit. 

Among them, a prominent role is 
played by earth satellites equipped with 
optical, electronic, and heat sensors. 
The first type relies on visual observa- 
tion and photography of enemy terri- 
tory, the second on _ well-established 
radar techniques, and the third on sens- 
ing of temperature differences of ob- 
jects on the ground (for instance, con 
crete runway versus grass cover) or 
above ground (for instance, the hot 
rocket exhaust of a missile in flight). 

It is possible that the contributions to 
intelligence provided by these various 
types of earth satellites will eventually 
make it virtually impossible to con- 
ceal important military activities for 
any length of time. 

In addition to these “spy-in-the-sky” 
satellites, other sources such as beyond 
the-horizon radars, reconnaissance air 
craft and ships, and chemical air analy 
only a few 


ses are examples of the 
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Partial list of Air Force intelligence systems. 


wide variety of means for obtaining in 


telligence information on nuclear tests, 


missile launchings, the location of stra 
tegic bases, etc. 
The 


that, in most cases, evaluation and cor 


nature of intelligence is such 


relation of a huge amount of data are 


required before reliable conclusions can 
be drawn. This data processing is time 
consuming. 

Fortunately, more extensive applica 
tion of technological achievements in 
the areas of automatic electronic trans 
mission of information, of data process 
ing by electronic computers, and ot 
automatic information displays is capa 
ble in many cases of reducing consid 
erably the processing time of intelli 
gence information, 

The use of electronic computers per 
mits speeding up many of the time 
consuming operations of storage, index 
retrieval of information, 


ing, and 


comparison of existing information 
with new data, correlation of data, and 
computation of scientific inferences. 
(It should be noted here, however, that 
that machines 


it is not conceivable 


will ever be able to substitute com 
pletely for the analytical ability of human 


experts. ) 


HERE are thus means to improve 

on the timeliness requirement of in 
telligence. Of these means, increasing 
the number of input sources and di 
versifying their kinds also can improve 
the reliability of digested intelligence in 
formation. 

Because of the inherent unreliability 


1 
any one singi« intelligence source 


due to possibilities of error ol the sens 


ing equipment or person and to the 
likelihood of feints, diversions, and de 
liberately planted misinformation by 
the opponent, the probability of an 
estimate being reliable generally im 
proves as the number of inputs to the 
estimate increases and as inputs from 


kinds of 


each other. 


different sources corroborate 

Radars are subject to electronic coun 
termeasures, infrared heat sensors could 
be misled by flares, visual observation 
or optical photography can be fooled 
by camouflage and is not usable during 
darkness, agents may be mistaken or 
lie, economic indices may be caused t 


fluctuate by reasons other than those 


assumed, etc. 
HE improvement of reliability 
through correlation of a multitude 
of facts points out the desirability of 
maximum centralization of intelligence 
This 


necessity of making more and better 


activities. again points out the 


use of electronic data-processing ma 


that all factual 


chinery so pertinent 


intelligence information may be used 


to produce the desired integrated in 
telligence input in an acceptable length 
of processing time. 

Ot course, all this costs money, but 
when one considers all the gains that 


more timely and more reliable intelli 


gence warning can provide, then it 
investment in im 


proved intelligence is indeed 


becomes clear that 
worth 


’ 


] ’ ' 
while. It can be not only our key to 
peace and prosperity but even may be 


our key to sury ival 
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Arms for the Men 


Despite a reduced stockpile of weapons, shortages of materials, and 


official obstructionism in some cases, the North and South equipped 


themselves with enough small arms and artillery to fight a major war 


OT a little of the force of Civil 
War weaponry stems from the 
1847 siege of Vera Cruz. The 
oficer who there commanded 


the U. S. 


young 
Ordance detachment became, 
fourteen years thereafter, Chief of Ord- 
nance of the Confederacy. Because ot 
the grave deficiencies of Army Ord 
Vera 


that wherever he might be there would 


nance at Cruz, he determined 
always be “enough ordnance, on the 
spot, and on time!” 

He developed such tactical prescience 
that, more than once, Confederate com 
manders were first appraised of im 
pending danger by the receipt of great 
quantities of unordered munitions to 
fight campaigns that Gorgas’ ordnance- 
schooled mind had foreseen. 

Weaponry—in the sense of matching 
one’s tactics to the weapons of one’s 


| 


self and the enemy—is no new thing. 


\lexander matched his tactic of “the 
right offered and the left refused” to 
his phalanx, heavy cavalry, and light 
armed troops. The Mongol horseman’s 
bow coupled with the feigned retreat 
met no check for fifty years till Baibars 
of Egypt copied bow and tactic and 


overwhelmed Kit Boga at Ain Jalut. 


B* combining the longbow with their 

static “hedgehog” defense, 14,000 
English broke 50,000 French at Agin- 
court and dominated France tor a gen 
eration. Ever since David matched his 
sling to his unarmored mobility, the 


formula has been potent. But it is never 
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automatic—it must be planned—and to 
plan, the weapons must be known and 
understood. 

When field command lacks this un- 
derstanding, defeat or needless losses 
occur. Yet the prime source of the 
soldier’s knowledge is military history, 
and few historians seem aware of any 
need to know and to record this vital 
facet. Nearly all military history is com- 
piled from the viewpoint of the ad- 
jutant general! 

No need to read whole volumes to 
prove this—just turn to their indices 
and try to find “arms, guns, ordnance, 
rifles, or weapons.” Where, then, is the 
writer to find the knowledge that he 
should pass on to the soldier? Recent 
volumes show some improvement but 
not enough—it is still a grave challenge 
to every historian, every student, eve ry 
ordnanceman. 

Much of the ever-growing interest in 
the Civil War stems from the fact that 
it was the first industrial war, the first 
railway war, the first telegraph war. 


Not all realize that it also was the first 


rifle war—the first war in which the 
rifle became the nearly universal weapon 
with 
changes in battlefield tactics. 


of the infantry accompanying 

Rifling had appeared in the early 
1500's. But with no practicable system 
of breech closure being known for cen- 
turies, the problem always remained of 
getting the ball, oversized to fill the 
spiral grooves, down a long barrel. The 
rifleman carried a mallet and hammered 
it down—just too slow for battle! 

The patched-ball of the “Kentucky” 
rifle was enough improvement to father 
the myth that “the rifle won the War 
of the Revolution” and, of course, the 
battle of New Orleans. But in fact it 


was still unsuitable for combat. 


N the Mexican War all regulars car- 

ried the flintlock smoothbore. A few 
volunteers had the M1842 caplock—the 
first regulation U. S. arm with rifled 
bore—but it was as slow to load as any 
other patched-ball rifle. 

In 1846, Captain Henri Minié of the 
French artillery solved the 300-year-old 
problem. His undersized cylindroconoi- 
dal bullet dropped freely down the bore 
and, on firing, its hollow base expanded 
into the grooves. By 1852, Harpers 
Ferry Arsenal had improved the slug 
and, three years later, developed the 
first American rifle designed for its use. 


had 


Crimea but affected tactics not 


used in the 
a all; 


that would come with the mobile fight- 


Some Miniés been 


ing of the Civil War as the inherent 
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of the 
Its rate of fire equaled that of the 


power new arm showed up. 
smoothbore; fouling, bane of all black- 
powder arms, was less, for the tight 
slug scoured the bore; and the heavy, 
elongated bullet held its accuracy far 
beyond the range of any ball. 

The smoothbore’s effective range (at 
which casualties became demoralizing) 
was 100 yards. The old rifle was ac- 
curate at 200, but its slow fire reduced 
its effect. The Minié was effective to 
400 yards, and veterans increased even 


this had 


great boost: cavalry’s threat was gone, 


range. Defense received a 
pursuit was more difficult, the improved 
feld gun was held beyond its optimum 
range, and entrenchment became a 
must. 

Not all this appeared at once, for 


not all infantry were to be rifle-armed 


for a year or more. Even when rifles 


predominated, most field officers re- 
quired a bloody lesson or two, and 
some never learned. Even R. E. Lee, 
later to introduce the general use of 
fieldworks to mobile warfare, was slow 


to act. 


HE U. S. recognized some 120 fire- 

arms for infantry and cavalry, the 
Confederacy almost as many. The great 
majority were just “anything that 
would shoot.” 

The exact totals of men in the Civil 
War are far from certain; the totals of 
arms, much less certain in many cases. 
At the start, the South possessed about 
30,000 military rifles; the North some 
55,000. Three types made up the bulk 
of these: (1) the “Mississippi,” re- 
bored from caliber .54 to the standard 
Minié caliber .58; (2) the Harpers 
Ferry; and (3) the 1855 Springfield 
(first of four very similar models). All 
three were good rifles and served 
through the war, but there were just 
not enough to arm the first volunteers 
of either 
through seizure or had been kept by 


side. Southern rifles came 
Mexican War veterans; Northern were 


from armories and the 16,000-man 
Army. 

Progress in arming was slow—it al- 
ways is! In late 1861, McClellan com- 
plained bitterly of his “miserable arms.” 
Captain Thomason tells us that in the 


spring of 1862 “Confederate regiments 
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were going into battle armed with shot 
guns, while excellent rifles reposed in 
As late 1562, 


Grant ordered his troops 


State armories.” as July 

to exchange 
their arms for the best of the 60,000 
taken at Vicksburg. 

Springfield Armory and contractors 
made 1,476,219 rifles by 1865. While 
waiting for the tool-up, the Government 
bought 428,292 English Enfields and 
the Northern States almost as many. 
These two armed the bulk of the Union 
infantry. 

The best weapon of the Confederacy, 
1862-1865, this Enfield. 


was same 


Southern records—never too full, and 
scattered at the end—must be 
eked out by reconstruction. Sev- 
eral large lots ran the block- 
ade, augmented by a constant 
number were 
South; 


brought many more. 


trickle; a fair 
made in the capture 


It appears that the Confederacy 
“begged, borrowed, and stele” well 
over a half million of these excellent 
arms. As bullet diameter of the Spring- 
field 


and 


and Enfield differed little (.57° 
.569, respectively), the cartridges 
were reasonably satisfactory when in- 
terchanged by capture or by error. 

By 1863, the Army of the Potomac 
had replaced all smoothbores; not so the 
Army of Northern Virginia. Final and 
tragic proof that Jackson was shot by 
his own troops came with the removal 
of a caliber .69 ball from his hand. 

Poverty, blockade, and lack of ma 
chines and materials doomed the South 


Wealth 


industrial predominance of the North 


to ordnance inferiority. and 


should have made the gap even 
wider. 

Two men intervened: James W. Rip 
ley was U. S: Chief of Ordnance from 


August 1861 to September 1863. Not 





“Much of the ever-growing in 
terest in the Civil War stems 
from the fact that it was the 
first industrial war, the first 
railway war, the first telegraph 
war. Not all that it 
also was the first rifle wai 

the first war in which the 
rifle became the nearly uni 
versal weapon of the infantry.” 


realize 





could fire that glacial 


took 


fire Ripley! Josiah Gorgas of 


even Lincoln 


mind—and it him two years to 
Pennsy] 
vania was Chief of the Bureau of Ord 
nance, C.S.A., during the entire con 
flict. A genius of administration and of 
weaponry, his specialty was the im 
pe ssible. 
The 


end, but the slow match at Washington 


weapons gap remained to the 


and the hotshot at Richmond 


coop 


erated nobly to narrow it for two 
years. 

The question has often been asked, 
“Why did not the North turn at once 
to the breechloader and the repeater?” 

The query ignores hard facts. 


The blind 


gress in the pacifist 1930's was 


parsimony ot Con 
that of the 
And 

the denigration of ordnance by 
the Gerald Nye-Alger Hiss Munitions 


Committee in_ the 


nearly matched by 


pre-Civil War Congress. 


mid-1920's was 
nearly paralleled by the dictum of the 
early Congress that no patentable arms 
without special 


could be purchased 


legislation! And “promising” weapons 
are no substitute for those that have 
passed long and grueling field tests. 

But the Army had the 1859 Sharps 
in small numbers. It was a falling 
block rifle that fired ten shots a minute 
to three for the Minié. Though its 
breech leaked and fouled, it became the 
choice of Berdan’s sharpshooters. So the 
Government splurged—it purchased 
nearly 10,000! The South bought 1,000 
thousands of 


and manufactured some 


the rifle. 


~-shot 


HE Spencer 


reliable though not particularly long 


repeater was 
ranged, The North bought 9,141 Spen 
94,000 The 


furnish the metallic 


cer rifles and carbines. 
South 


cartridges even for captured Spencers. 


could not 


Undoubtedly the finest small arm of 


the war was the Henry 15-shot rifle. 
With few changes, it developed into 
the Winchester lever action, so popular 


The 


high rate of fire, great range and a 


with hunters today. arm had a 
curacy, and was short enough for cav 
alry. But Ripley said “they cost too 
much,” so only 731 were bought. Vol 
unteers who bought their own brought 


the number used to 10,000. 





One is reminded of the artillery gen- 
eral at the height of Gettysburg who 
rebuked a battery commander who ap- 
pealed for more rounds: “Young man, 
do you realize that each time you fire 
one gun its costs the Government 
$2.67?" 

In 1953, nearly rounds of 


2,000 
hand-loaded ammunition were ex- 
pended in extensive tests to see exactly 
what the various Civil War rifles would 
do. The tests proved that the long and 
short model Enfields were a little more 
accurate at 100 and 400 yards than the 
Springhelds, and quite notably so at 
the crucial antifield-gun range of 1,000 
yards 

The short Enfield was a variant well 
worthy of note. Though I:ght and com- 
pact (its barrel was barely 
twenty-four inches) it far out- 
ranged all carbines and equaled 
most rifles. After 1862, it became 
the only shoulder arm of Nathan 
Bedtord Forrest’s mounted in- 
tantry. 

Forrest enjoyed four to six months’ 
formal education, amassed a million 
dollars, raised his own troops, proved 
himself the greatest weapons genius of 
held 


finally drove Sherman to the dictum 


contemporary commanders, and 


“that devil Forrest must be hunted 


down if it costs 10,000 lives and breaks 
Brig. 


Gen. William Sooey Smith declared his 


the Federal Treasury!” Union 


repeating carbines “helpless against 


Forrest's rifles.” 

Special sniper rifles were few in 
number but of real effect. Confederate 
and _ they 


troops competed by corps 


were given to the best shots in the 
Army. In 1862, thirty Whitworths were 
imported, Very heavy hexagonal-bored 
barrels with telescopic sights brought 
their weight to more than 30 pounds. 
Of caliber .451, their superb accuracy 


extended to 1,800 yards. 


( YENERAL Sedgewick was killed at 


I Spottsylvania by Sergeant Grace of 


the 4th Georgia—-probably the first bul 
let to be linked to the exact rifie that had 
fired it—at 800 yards’ distance. 

In the West, Cleburne’s snipers were 
so effective and dreaded that they were 
dubbed “the executioners.” They used 


twenty Whitworth and ten Kerr rifles. 
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Union troops used a number of Morgan 
James rifles, similar to the Whitworths, 
but of round bore. 

Union cavalry were far better armed 
than most of their opponents, using 
g4,000 Spencers, 80,000 Sharps, and 
225,000 other breechloaders. Southern 
horsemen bore some thousand Sharps, 
but muzzle-loading carbines were gen- 
eral, and double shotguns were popular. 

The revolver was the universal side- 
arm of cavalry and line officers. Some 
gunners were lucky enough to get them, 
and they not infrequently saved guns 
from capture. Always in short supply, 
they became a choice prize of every 
battlefield. Morgan’s raiders used the 
their Each 


carried two in his belt and four on 


revolver as sole weapon. 
the saddle; one detachable stock 
fitted all guns (Colts, Reming- 
tons, and Whitneys). 


Colt furnished the U. S. with 


ii 386,000, Remington with 130,- 


000, and 12 other makes 
brought the total to 750,000. A mere 
10,000 were made in the South, but 
imports and captures served far better. 
Scant proof can be offered, but the 
total probably topped 300,000. Army 
revolvers were caliber .44, Navy .36. 

The typical revolver weighed 2), 
pounds with an 8-inch barrel. Paper, 
linen, or skin cartridges held 30 grains 
of powder and 216 grains of lead; sepa- 
rate percussion caps were usual. Largest 
was the LeMat, with an 8-shot cylinder, 
through the axis of which a caliber .60 
shot cartridge was discharged. Smallest 
was the S.cW., caliber .22 short rim 
fire. 

Nearly 100,000 hand grenades were 
issued during the war. That they are 
so seldom mentioned is excusable, for 
they seem to have been as dangerous to 
the pitcher as to the catcher! One type 
was a fin-stabilized torpedo of one, 
three, and five pounds; the other was 
an iron bomb, studded with fourteen 
caps and encased in a 2-piece cover! 

Several machine guns appeared, 
though none were used to any extent. 


had 


parallel barrels, mounted on a field-gun 


The Requa Battery twenty-five 


carriage; the Agar “coffee mill” was 
hopper-fed to a single barrel. The Gat 
ling, the only one to survive the war 


and later prosper, used six crank-ro 


tated barrels. All used steel chargers 
with separate caps. Lack of weapons 
imagination killed all interest at that 
time, but the hand-cranked Gatling 
bothered our troops in Korea, and the 
power-driven Vulcan (a Gatling) now 
spits 6,000 projectiles a minute from 


our fighter planes. 


MELD guns issued to Union forces 

totaled 7,892. The South seemed to 
have acquired some 4,000 to 5,000 by 
seizure, capture, import, and manufac- 
ture—the latter being of very good 
quality. Field guns of 1861 were much 
impoved over those of the Mexican 
War. Napoleons and 10-pounder rifles 
were replacing the 6-pounder gun and 
12-pounder howitzer. 

All were of greater range, and igni- 
tion had progressed from the slow 
match to the Army friction primer and 
Navy 
and built-up tubes appeared. Shell, 
which had been restricted to howitzers 
now (thanks largely to the bold inno- 
vation of the Russian fleet at Cape 


percussion-lock. Breechloaders 


Sinope) was fired from all types. 

But there were grave limitations: 
black powder, a fair propellant, usu- 
ally burst shell into only four or five 
fragments; sights were crude; time fuzes 
unreliable; worst of all, Minié fire kept 
held guns beyond their optimum range. 
How much this last affected tactics by 
keeping artillery’s prime role the de- 
fensive, is shown by the emergence of 
the Napoleon as the dominant field- 
piece of the last two years of the war. 

To understand why it won over the 
more “efficient” rifle, let us critically 
examine this key weapon. The M1857 
gun-howitzer was a compromise be- 
tween the too-heavy gun and the too- 
short-ranged howitzer. It fired solid 
roundshot, shell, shrapnel, and canister 
—the killing projectile of the Civil War. 
So did the rifle—but not as heavy canis- 
ter nor with such force. 

The Napoleon’s 4.62-inch bore just 
took larger canister than did the 3-inch 
rifle; moreover, the 2'-pound charge 
to the rifle’s one pound enabled dou- 
bling or even tripling the canister for 
each shot. Disrupting at the muzzle, 
each canister spewed its 27 heavy balls 
in a lethal cone for 400 yards, with 


ghastly effect on attacking infantry. 
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Many excellent tables of Civil War 
artillery show weight of tube alone- 
not the complete gun. To the Napo 
leon’s 1,227-pound tube should be 
added a 736-pound carriage and 392- 
pound wheels, so that the 6-man crew 
returned 2,355 pounds to battery after 
each discharge. On the march, a limber, 
32 rounds, and tools added up to a 
weight of 3,865 pounds for the 6-horse 
team. 
and limber with 96 


Each caisson 


rounds made a 3,811-pound load for 


another team, while 3 men rode each 


of 4 ammunition chests and all nigh- 
horses carried a man. Most rifles had 
lighter carriages, for they used much 
less powder and had lighter recoil. 
The 


shrunk-on 


cast-iron Parrott, despite its 


breech reenforcement, was 
a brittle piece, the larger sizes being 
subject to bursting in heavy use, but the 
10-pounder was quite popular. 

Best of the rifled guns was the 3-inch 
Ordnance (or Rodman) rifle. Made by 
wrapping boiler plate around a mandrel, 
welding, machining, and boring, its 
slim tube acquired great strength. 
Simple and handy, it was the choice of 
most horse artillery. Forrest made it his 
only fieldpiece, and with it he subdued 
Union gunboats! 


had 


agonal bores and screw-breech closure. 


Whitworth breechloaders hex- 
The 12-pounder had a routine range of 


2,800 yards, 24% miles was reached 
with great accuracy, and 5 miles was 
possible. Its long bolts and shell were 
precisely machined to fit the 2.75-inch 
bore and were lubricated by pads of 


wax and grease. 


HE most advanced weapon of the 

artillery, was the Williams auto 
matic cannon. Spherical one-pound shell 
with selfconsuming cartridges were 
hopper-fed to a reciprocating breech and 
fired through a steel barrel of 1.57 
inch bore. A rate of fire of 65 shots a 
minute was reached but, to avoid over- 
heating, firing was restricted to short 
bursts. At Seven Pines it reached 2,000 
yards’ range. Tredegar, Lynchburg, 
and Mobile made forty-two of these re- 
markable guns. 


Though the 


mortar was portable, it appeared as 


24-pounder Coehorn 


“field artillery” very late in the war. 
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At Vicksburg, Grant’s men, desperate 
for small mortars, made them of gum 
wood hooped with iron, That Grant 
was ordnance-minded was indicated by 
the appearance of eight Coehorns at the 
Wilderness in 1864. 

The Coehorn proved to be of great 
value tactically. On its wooden bed it 
weighed 296 pounds, and 4 men car- 
ried it. Shell of 17 pounds ranged from 
25 to 1,000 yards by varying the powder 
charge from half an ounce to half a 
pound. It has been called “key arm of 


the last nine months of the war.” 


TAVY ordnance was a 
the old and the new. Seagoing 
ships favored smoothbore guns for their 
long-range ricochet fire. Dahlgren 11 
and 15-inch smoothbores were standard 
for turrets, but many Parrott rifles 
were on gunboats and ships. Variety 
of armament was shown by the famous 
CarRONDOLET, which carried three 9-inch 
and four 8-inch smoothbores, one 20-, 
one 50-, and two 100-pounder rifles. 
The 


Parrott and one 11-inch smoothbore in 


MINNESOTA carried one 8-inch 
pivot, four 100-pounder rifles, forty-two 
g-inch smoothbores, and four howitzers 
in broadside. 

Armor, torpedoes, and submersibles 
were the naval innovations. Ship armor 

with 
U.S:S. 


started (in American practice) 
the C.S.S. Virernia 


Mon1Tor 


and the 


and soon spread to most 


rams and gunboats and to all Monitor 


Confederate 32-pounder railway gun used at Savage's Station, Va 


mixture of 


Confederate Army adapted 


The 


armor to land use 


types 


The first railway gun in history was 
suggested by General Lee, supplied by 


Navy Ordnance, and used 


Contederate 
at Savage's Station. Carried on a flatcar, 
a Navy 32-pounder rifled gun on Navy 
threw 


carriage a lead-coated “James” 


shell of about 50 pounds from its 6.4 


inch bore to 1,900 yards. A sloping 


shield of railway iron protected gun 
and crew. 

Civil War torpedoes would be termed 
“mines” today. Most of them, floating 
or anchored, carried 50 to 100 pounds 
of powder and were exploded on con 
tact by percussion cap or acid. 

Spar torpedoes were on long poles at 
fixed to the bow of a launch or sub 


mersible, and were fired by contact or 
submers 
sink the 
New 


vessels 


by lanyard. Two Contederate 
ibles used spar torpedoes to 
damag« the 


HovusaToni and 


Ironsipes at Charleston. Thirty 
sunk and eight damaged testify to the 


effectiveness of the torpedo. 


( NLY five days before Appomattox, 
Lee’s hungry troops reached the 
Amelia Courthouse. No 


bread or beef awaited them. But Josiah 


railway at 


Gorgas’ parting gift to the Army of 


Northern Virginia—redemption of his 


pledge of eighteen years before—was 


there: two cars of ammunition plus 


ninety-six filled caissons—‘enough ord 


nance, on the spot, and on time! 


in June 1862. 





RAILWAY RON 


WOODEN 
~~ 


ey, 


aA 


BEAMS 


> | 
Ly COS “. ss | 
: _~ KR 
Sie, ee ee pats. Dae cme) atte bee cs wa 
ees Cass) 


- 


l] 
- 


— as 























Testing Missile Components 


by! 


The RVX3 reentry vehicle for the Titan ICBM, left above, and the RVX4, right, are inspected at Avco Corporation’s Ly- 
coming Division before shipment to Cape Canaveral. Below, the Mark 1 inertial guidance system for the Polaris missile is 
checked by a General Electric technician. It contains gyroscopes, accelerometers, and its own electronic computer. 
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Defense Highlights: 


Monthly Review and Outlook 











e A Separate Supply Service?—The Army’s technical 
services are under fire again, this time by onef the numer 
ous Defense Department task forces. Once again researchers 
and analysts are hammering at military logistics and procure- 
ment. And military leaders are worried that the need for war- 
time effectiveness will be overlooked in the smug neatness of 
an organization that appears commercially businesslike and 
economical in this so-called period of peace. 

The study task force is finding it also must consider the 
entire Army administrative establishment from the Secretary 
of the Army down through research and reserve organiza- 
tions in order to reevaluate the operations of the technical 
services. From this study some predict that the idea of a 
fourth service for supply may be dragged in again. 

The “fourth-service concept” was proposed by a Hoover 
Commission committee and later by a congressional com- 
mittee, in each case it was soundly criticized by military men 
who rightfully persisted that supply is not an independent 
function. Supply must be organized to give the greatest pos- 
sible support to the fighting arms and it cannot be effective 
under detached civilian control. 

The Army and the other services are hopeful that fighting 
efficiency will receive the necessary emphasis because com- 
bat-experienced officers are assigned to the task force that is 


restudying this already well studied matter. 


e The New Warfare.—Maj. Gen. J. F. C. Fuller, noted 
British soldier, author, and historian, recently made the fol- 
lowing timely statement: 

“As I see things, the danger today is that armaments are 
being developed at such a pace that they are apt to obscure 
the problem we are called upon to solve, which is, as it al- 
ways has been, a twofold one: To deter the outbreak of war 
by threatening war and, in the event of its outbreak, to win 
at the lowest cost. 

“What distinguishes the present from the past is that, 
while in former times these two aims were complementary— 
the greater the power to deter, the greater the power to 
win—now they are antagonistic, because the power to deter 
is so enormous that, when unleashed, winning.-means mu- 
tual destruction. 

“The outcome is that the more the power of armaments is 
developed the less becomes the possibility of solving the sec- 
ond half of the problem by means of them. Therefore, other 
means must be substituted in order to compel the enemy to 
change his policy. These, | hold, must be sought in the eco 
nomic and psychological helds. To get the whole problem 
into focus needs a total outlook on war.” 

The September-October issue of Orpnance will contain 


an article by General Fuller who has been a regular con- 
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tributor to the pages of this magazine for more than three 
decades. 

e Nuclear Power Progress.—A hopeful forecast for two 
nuclear devices that will advance the conquest of space was 
Dr. Glenn T. 


Atomic Energy Commission. He reported to an 


Seaborg, Chairman of the 
A.O.A, 


meeting in San Francisco on the progress of a nuclear rocket 


made recently by 


(the Rover program) and of nuclear devices for generating 
auxiliary power. 

A nuclear rocket, he noted, could attain specific impulses 
of 800 pounds of thrust per pound of propellant flow per 
second, whereas chemical propellants, now giving about 300 
pounds can be increased to 475 pounds’ thrust at the most 
The weight of propellant can be greatly reduced compared 
with a chemical rocket, permitting larger payloads or longer 
flights provided the engine and shield weight are not 
excessive. 

The first phase of the Rover program included three ex 
perimental nonflying Kiwi-A reactors that obtained good 
efficiency with gaseous hydrogen. A Kiwi-B series now un 
der development will test use of liquid hydrogen and further 
confirm safety factors. 

In expectation of success with Kiwi-B, the joint AEC 
NASA Space Nuclear Propulsion Office that directs the 
Rover program is evaluating proposals from industry for a 
complete nuclear engine for rocket vechicle application 


1006 


(Nerva). Dr. Seaborg expects the first flight in the 
1967 period after extensive ground testing and consolidation 
of the reactor with the engine and engine with the vehicle 

In a search for small power units to operate transmitters 
and other auxiliaries, the AEC has been experimenting with 
small systems for nuclear auxiliary power (the SNAP 
program ). 

There are over a dozen SNAP devices, with the even 
numbered ones using compact reactors to drive turbogenera 
tors that energize thermionic converters, and the odd-num 
bered devices employing heat from radioisotope decay to 
generate electricity in thermionic converters. 

The principal design criterion is long-term reliability to 
sustain transmitter power for five years or more for orbiting 
communication satellites or on long space voyages. 

It is feasible now to put a SNAP 3 thermoelectric genera 
four 


tor in a satellite. Also scheduled for fall delivery are 


SNAP units fueled with strontium 90 to be used by the 
Navy 


weather stations. Two will produce 5 watts, the other two 


and Coast Guard in remote navigational aids and 


20 watts. 
There are widespread prospects for the use of SNAP re 


actors not only in all remote stations and to operate spare 
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vehicle equipment but also to propel rockets in space once 
they are clear of the earth’s gravitational field. 
Throughout all their developments the AEC Chairman 
pointed out that the “tough questions” involved safety in 
case of accidents in launching and disposition of waste nu- 


clear matter in space. 


e Directions for Limited Warfare.—To give limited war- 
fare more status, the office of the Assistant Director for Lim- 
ited Warfare Systems has been established by the Defense 
Director for Research and Engineering, Dr. Harold Brown. 
The new office combines the functions of the former Assist- 
int Directors for Naval Weapons and Tactical Weapons. 

Over-all responsibilities of the new office include activities 
in the fields of sea combat, antisubmarine warfare, fleet air 
defense, amphibious and land combat, mobility, logistics, 
gue.rilla, counterguerrilla and tactical warfare systems, and 
related phases of tactical warfare. 

Frank A. Parker, formerly serving as Assistant Director 
for Naval Weapons, has been named to head the new office. 

So far much talk but very little money has been requested 
for the needed increase in the limited-war capability of the 


United States. 


e The Satellite Go-Round.—The development of earth- 
orbiting satellites is progressing steadily in governmental cir- 
cles but is encountering storms in the arena of commercial 
communications, 

American Telephone and Telegraph Company's proposal 
to develop a commercial satellite communication system 
iroused the interest of some aircraft (aerospace!) companies 
ind General Electric Company. The latter exhibited its own 
mock-up of a proposed relay satellite and formed Communi 
cations Satellites, Inc., as a covering organization to push its 
project and clamored to have a part in the communications 
program. 

Lockheed Aircraft Company, as spokesman for the aero- 
space industry, demanded part ownership in the program. 

After arguments before the Department of Justice, the 
Federal Communications Commission decreed that a joint 
commercial satellite system including international commun 
ication common carriers but excluding aerospace companies 
would be in the best public interest. 

In the meantime NASA has ordered the Radio Corpora- 
tion of America to start work on Relay, an active communi 
cation repeater satellite that could be tested within a year. 
Relay will be adaptable for military or commercial use. 

The weather satellite, Tiros II, has been so successful that 
plans are under consideration for establishing a weather 
satellite network under the Weather Bureau. Even the Rus- 
sian meteorologists, who suspect that Tiros may be a “spy 
vehicle” are showing an interest in a worldwide cooperative 
system of weather photographing in the outer atmosphere. 

Tiros II, over six months in orbit, continues to transmit 
useful data. Tiros III launching is scheduled for this sum 
mer in time to catch the hurricanes. 

Discoverer satellites and the Midas and Samos reconnais 


sance satellite programs have been removed from public dis 
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cussion. They should be progressing smoothly since addi- 
tional funds were appropriated. However, before any recon 
naissance satellite can be of maximum use, better optics for 
clearer observations are needed. The Air Force Reconnais 
sance Laboratory near Dayton is seeking improved optics to 
give a resolution of 5 feet on the ground from 200 miles’ al 
titude and new radiation-resistant emulsions for photo 
graphic work. It also is encouraging thermoplastic and elec- 
trostatic tape recording developments as alternatives to re 
cording on emulsified films. 
. 

e New Missile Trackers—More flexibility in missile and 
satellite launching trajectories will be available to the Atlan 
tic Missile Range at Cape Canaveral when two seaborne 
tracking ships are put into service. 

Two 11,000-ton troop-carrier ships (C-4 hulls) will be 
equipped under Air Force orders with the most up-to-date 
navigation, tracking, telemetering, and data-handling de 
vices. This will enable AMR to fill in tracking gaps in the 
south Atlantic above Ascension Island or to use trajectories 


other than those now passing over their present island 


stations. 


e Project Artemis Progress——The Navy may crack the 
long-range submarine detection problem through Project 


Naval Re- 


search directs a program to evaluate the transmission of 


Artemis started several years ago. The Office of 
sound under water for great distances within a belt of equal 
thermal properties. A detection station, “Argua Island,” was 
built in 200 feet of water south of Bermuda and the tanker, 
Mission Capistrano, was fitted with a towering sonar trans 
ducer and special power source. This is presumed to be for 
transmitting test signals. 

A recent announcement of the sailing of the ship and other 
items about the experiment brought a flurry of accusations 
that “The Pentagon is giving away secrets—and in this era 
of general silence on military projects!” 

The answer—You can’t hide the massive equipment in 
the tanker and furthermore nothing classified has been re 


vealed about the Artemis Project (See New Developments). 


e New Saturn Configuration.—Modifications in the con- 
figuration of the Saturn launch vehicle were announced re 
cently by the National Aeronautics and Space Administration. 

A 2-stage Saturn C-1 will be used for the first ten research 


and development flights instead of the three stages originally 


planned. In the first several flights, however, a dummy third 


stage will be added for aerodynamic stability. The vehicle 
will be about 160 feet high. 

Primary purpose of the first ten flights of Saturn, under 
development by NASA’s Marshall Space Flight Center, is to 
test the vehicle. On the last four of the Saturn C-1 flights, as 
a secondary mission, early boiler-plate models of the Apollo 
spacecraft may be placed in earth orbit. It has been deter 
mined that a 2-stage Saturn C-1 will be able to accomplish 
the Apollo earth orbital mission. 

The payload capability for a 2-stage Saturn C-1 will be 


about 20,000 pounds in low earth orbit. 
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Weapons for 


Limited War 


An Editorial 


MID all the confusion of tongues existing these days 

about the status and plans for our defense posture 

and organization, it is well to review quietly a few 
of the basic principles which are well established. These 
guidelines have been set by experience; to flout them would 
be folly. 

We do not refer here to our position on the stage of in 
ernational relations. Sad to relate, that worsens hourly. 
Rather our concern is for our ability to win a war, especially 
a limited war—the only type of war fought during the past 
fifteen years, yet the kind of war that continues to change 
the face of the globe. 

Amid all the studies, analyses, and rumors now rampant, 
we will be wise to take a cold, hard look at some basic tenets 
respecting our weapons preparedness. 

In the area of unconventional strength we have, admittedly, 
an arsenal of vast power. We can retaliate gigantically if the 
need arises. But these nuclear weapons are of an earlier 
generation; they are not being modernized for optimum 
efficiency. Foolishly, we continue to waste priceless time in 
“negotiating” with the Communists about a nuclear test 
ban. Already we have lost more than two years while the 
“negotiations” continue on and on and on, Our statesmen 
are of inexhaustible patience. We pray that their forebearance 
will not be the cause of our national doom. 

In the realm of weapons for limited war—the kind of con- 
flict in which the Communists have made their greatest 
gains—our plight is a sorry one. Here’s why we believe 
this to be the fact, and it is a belief based on the experience 


of World War I, World War II, and Korea—the life 


of the Ordnance Association. That cumulative experience 


span 


has proved that we can do everything connected with war— 
from brush-fire to all-out—faster than we can produce the 
modern weapons needed to wage such a conflict. 

In the First World War the period required for maximum 
weapons production was eighteen months. Twenty years 
later, in the Second World War, the period was shrunk to 
twelve months—thanks largely to early productive efforts of 
Lend-Lease operations. Both that phase of the war and the 
total production effort relied entirely upon the cooperation 
of American industry and the ordnance organizations of 
the Army and Navy. 

The Korean War, closely following World War II, relied 
upon the older weapons, and partial mobilization was re- 
sponsible for a slowdown in the delivery of modern arma- 


ment, 


HERE are reasons aplenty why the record is as it is. 
Forty years ago we were a sleepy, smug, pac ifistic people 
who would have little or nothing to do with preparedness. 
1916, our national 


With war raging in Europe as late as 


policy forbade any semblance of weapons readiness. It was 


time that was lost, and this loss was later translated into loss 
of lives. We were eighteen months late! 

A score of years later the stage had been set by belligerent 
World War. The 
‘twenties and the 


(gain, 


pacinsts for our lost time in the Second 


dismal, disgraceful record of the re aring 


foolhardy ‘thirties affords no solace but only shame. 


we lost priceless time, 


By reason of an infinitesimal interest in weapons by our 


vcople—American science and industry included—we r 
peo} 


peated the cycle of two decades earlier but reduced the run 
ning time: we were twelve months late. 

And so with Karea. Although but five years had passed 
since the greatest mobilization of all recorded history, we 


believe a fair estimate would be that we had whittled th 


running time to weapons readiness by only a few months 


All these experiences proved again that we can recruit, 
clothe, house, and train men faster than we can design and 
all the types we need for full 


produce all the weapons ol 


military effect. 
Now, nuclear weapons have moved the timetable even of 
Now instant readiness is essential. The 

most modern weapons of superior quality and 


What witl 


growing out ol 


limited war to zero 
adequate 
quantity must be in being to meet the given cas« 
worldwide military commitments our mu 
tual security pacts with more than threescore nations, th 
kinds and quantities of weapons required range from the 


simplest to the most complex. 


HI other facet of this pre blem relates to the cost of in 
stant readiness in terms of dollars. Who is so naive as to 
say that cost reduction, waste elimination, and simplification 
of types and of organization are not of prime consideration? 
They 


with vigor and ceaseless determination on every front. So 


are, beyond doubt Cost reduction must be pre secuted 


must the prevention of waste and duplication and the crea 


tion of an efficient organization—these are areas where firm 


ness is not only desirable but mandatory. 
But, over and above all else, our weapons must be better 


than those of an enemy, and they must be in readiness. All 


else is secondary—unless we are at the head of the class, we 
have expelled ourselves from this school. 

So the simplicities bring us back to where we started. In 
stant weapons readiness is essential. It is costly in money. II 
we do not pay the price in dollars now we may pay it later 
in men. 

Weapons for limited war must always be in being for th« 
simple reason, as experience shows, that we can appropriate 
money until every last dollar is confiscated from every citizen 
but we cannot appropriate a single minute of time 


These are the simplicities ol the cas hased on cxpermenc 


\re we smart enough tt have earned Irom th ce failures 


in one generation: 





ASSOCIATION AFFAIRS 


Navy Is Host To A.O.A. Members At 
Forty-Third Meeting On West Coast 


The triennial seagoing assembly of the 
\ssociation, its Forty-third Annual Meet- 
ing, will be remembered for many years 
by. all the 800 members who participated. 
They were treated to an excellent semi- 
nar on naval weapons developments, and 
later they were embarked in five ships of 
an imposing task force of the First Fleet 
vhere they were introduced to the very 
best in Navy hospitality. 

The outstanding nature of all the ses- 


sions was made possible by the encour- 
Secretary of the Navy John 
Naval Opera- 
Burke, and Com- 


Adm. John 


igement of 
Connally, Jr., Chief of 
Adm. Arleigh A. 


mander in Chief, Pacific Fleet, 


tions 
H. Sides 


he Association deeply appreciates 


their interest and cooperation and the 
hard work and thoughtful planning of the 
iny officers of the Fleet who were di- 


rectly involved in the sessions and who 
ire named in this record 
The program for the first 
Tuesday, May 16th, was held at the Stat- 
ler Hilton Hotel, Los 


ler the auspices of the Los 


session on 


Angeles, Calif., un- 
Angeles Post 


Sessions began with a Sea Power Lunch- 


Cel. EB. 
Comdr. M. E. 
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Adm 
First 


Vice 


Commander, 


eon that was addressed by 
Charles SB Melson, 
Fleet. The admiral’s address appears on 
page 36 of this issue 

Frank Mayer, president of the Los An- 
geles Post, presided and opened the meet- 
behalf of the 


bers 


ing with a welcome on 
Post, host for the meeting to all mem 
and to the Navy guests 

During the forenoon, A.O.A. staff mem- 
bers, ably assisted by members of the Los 
Post, 
ment to ships and helped with transpor- 


Angeles arranged for the assign- 
tation problems for the day-at-sea session. 

The afternoon was devoted to a semi- 
Armament in the Missile 


State 


nar on “Naval 
Age.” The 
Statler was packed to its capacity of 600 
Presiding Col. Henry N 
Marsh, vice-president for Technical Di 
Sections of the A.O.A., and 
Adm. Willard A 
3rd, deputy chairman of the As 
Divi 
Also 
at the speakers’ table were Mr. Mayer and 
Everett 
Association's Technical 


Golden Room of the 


officer was 
visions and 
the chairman was Vice 
Kitts, 
Ordnance 


sociation’s Underwater 


sion, who introduced the speakers 


Baugh, general chairman of the 
Divisions 


E. Teeporten of the Puget Sound Post, left, presents an A.O.A plaque to 
Bustard, commander of the U.S.S. KiNG, in appreciation for sea trip. 


Miller, 


mander, Carrier Division 15, led off with 


Rear Adm. Henry L. Com 
a presentation of “Antisubmarine War 
fare Weapons and Tactics” in which he 
variations in arma 


explored the wide 


ments that must be mutually supporting 
n order to outwit undersea attacks. His 
remarks appear on page 153 


Frank J. 


Polaris missile 


assistant director, 
Lockheed Air- 


craft Corporation, treated the audience to 


Bednarz, 
program, 


an account of the development, testing, 


and production of Polaris as seen from in- 


dustry’s point of view. His talk was 


based on an excellent series of slides 


that 
ponents, production sequences, and scenes 


showed testing of the major com 


of handling and loading the missile into 
a submarine. 

His slides also showed the widespread 
industrial and Navy ordnance facilities 
involved in the project from the Naval 
Ordnance Test Station’s “pop-up” 
on San Clemente Island off California to 
the Naval Shipyard at Portsmouth, N. H.., 


launch testing vehicles were tried 


tester 


where 
out 
Mr. Bednarz’s 


how it was possible to compress the time 


presentation indicated 


schedule several years through the use of 
numerous simulators and scale models be 
fore a submarine was available. The most 
elaborate of these devices were the mo 
tion-simulating launcher at Cape Canavy 
eral and the merchant ship, OssERVATION 
IsLAND, fitted with a complete Polaris 
launching system 

Polaris 
134 sub 


and 3,970 


On the industry side of the 
team working for Lockheed are 
contractors, 757 large vendors, 
small vendors. The largest subcontractors 
are Aerojet-General Corporation, Hercu 
General Electric 


les Powder Company, 


Company, and Nortronics Division of 
Northrop Corporation 

In conclusion, Mr. Bednarz explained 
the workings of the Performance FEvalu 
ation Review Technique (PERT), a man 
agement system that has enabled the In 
dustry-Navy Polaris Team to meet the 
xtra demands of the recently accelerated 
Polaris program without excessive strain 
Samuel R. Shaw, U.S.M.C., 


Brig. Gen 


Commanding General, Landing Force 
Unit, 
wove together skillfully the 


Navy, Marine 


developing the equipment for am 


lraining Amphibious Training 
Command, 
tasks of the Corps, and 


Army in 
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National 
the meeting. Immediately t after ! ot ir naval ( 
ar Adm. E. B. Harp, Chaplair Admira 
llth Naval District, d 


invocation. 


phibious operations. In his discussion the the playing of the battle ef 


general used visual aids to show some of olon 


on 1 
the new weapons, helicopters, craft, and Re 


elivered a 


vehicles that are needed to give an am- 


phibious assault speed and firepower. His alter expre 
39. 


Me mnroe, 


Range, g: 


Mr. Mayer welcomed the members o1 a special 


behalf of the 


discussion appears on page 
Adm. Jack P. 

Pacific Missile a 
most comprehensive illustrated talk on the 
at the Missile 
It is the most recently established of 


] 


iso 


Rear Com- Post and read letters of we l- 


Brown. Governor of 


Mays 
the Post. twe ( 


Earle 
and Norris Poul 


a director of 


mander, ive come from 
table 
Wor ke d 


support to prod 


son speakers’ 


California, 


Los 


\ I 


in expressing his appreciation te 


facilities Pacific Range. Angeles and hiefs 


the 
then des 


1 
spoke 


X. TRAINER as t 


on behalf of the 


three “national” ranges that a include oastmaster ribe 
\tlantic Missile Range at Cape Ca 
naveral, Fla., and the White Sands Mis- 
sile N. Mex. 


Che admiral noted that the th 


} j 
hip made 


» the Navy 


his Bureau te 
His address 
“Man the buses 


1 


the embers 


entire n 
osts 


Range, saying, “We of the Ordnance 
ree are 5 


ranges proud to work closely wit 


give the United States sufficient test and and 


into the to 


to support its we 
the best of our abil 
called o1 


ot 


ipor 


satellite launching facility as far ity specially 


future as we can see and that there were He then embussed 


very few overlapping functions cial recognition 


He explained in crisp detail the capa- his coordination of 


in the and assistance carrier 


\dm. 
Carrier 


host 


bilities of the four ranges Pacific tion 


Thomas F onnol om- anchored out, and, 


Divi 


Missile Range complex: (1) a Rear 


to 


sea range 


conduct air-to-air and other short mander, Naval Station piers, 


range missile tests; (2) a pol satellite duced as the 5 


ar 
for launching devices such as Dis- brief account of the 


ballistic 


range fave a 
coverer; (3) a missile range also pointed to the flexibility 
t 


equipped to handle intermediate missiles _ t: 
ICBM’s, Atlas, Ti- 

and Minuteman; and (4) an antimis 

that be connected with attack 
Island test the Nike Zeus 


range 


force that could exert influ 


1 
iS’ 


such as Thor or the in any proportion from 


tan, herty party to a swarm of nu 


will jet aircraft. royer antisubmarine screet 


to 


sile range nari 
the Perkins (DDR 877 

(DD 729), F Pat (DD 884) 
dustry (DD 744), Cotterr (DD 


Craic (DD 885). Enroute to tl 


hearty N:; 


Trainer, in reviewing 
\.0O = said: “The degree of 


ling which 


Kwajalein 
He 


establish 


the f the 
»~”) 


said that his is prepared to KS 


an equatorial ra when re- tan exists between it 730) 


ig 


This would permit equatorial or- and the military is the real measure 


lest 


quired 
that 


rendezvous in space for refueling 


bits would be the simp for a our ability to defend ourselves in tl erating area a ivy 


chang clear age. Unless there is complete undet fast was served 


ing crews, or building a space station standing and cooperation between tl Contact with the su 


the “The 


Pacific Missile Range is essentially com 


In conclusion admiral said: forces, instant readiness is weakened and (SS 582) was announ 


war cannot be met. We of noon al all hands 


the needs of 


pleted now, but no range is ever finished the Ordnance Association are pledged to her evolutions. T] 


ot rroadcast circuit from 


flags 


that industry and the mili lent | 
at all 
in hand th 
of the 
a doubt 


the principle 
fully 


hand 


Projects are always in the process 


nolly’s hip, RANGER, ships 
at 
formed 


I he 


ered 


phasing onto the range or phasing off. tary must cooperate times, 


working 
aia The 


prove s, 


Each major project generally requires new ship's announcer was kept in 


There record past half century directly of events 


that 


facilities of some type or another progress 


the BoNEFISH, a conventionally 
ALBAG 
the 


could 


fore range operator must be very beyond the lack of pow 


jeopardi es RE-type subn 
and throug! 


and pru 


armament readiness not only 


but 


flexible, very cost-conscious, and must us« arin ral 
the costs in time, lives formation 


Wisdom 


whenever 


mobile equipment to the maximum and __ victory, surface so 


1 , y 1 
adamiure cliike Shalx 


frightful 
that 


ourselves 


build as few permanent sites as possible money are 
7 dence to the 


Pacific Missile Range providing 


look forward with conf dence demand we 


an ever again defend against a ruthl 


increasing amount of support to our mis- foe, we must have weapons erior t angle 


sul 
Ul} 


sile, satellite, and space projects, using his, ample in quantity, and ready for submarine’s performance 


the great span of the Pacific Ocean to the _ stant use. continued to steam southwes 


maximum. I can assure each prospective “The Ordnance Association is devoted under overcast skies. 


user that he will find an enthusiastic ‘Can to this purpose and is proud to share this 


HROUGHOUT 


Do’ attitude from our personnel.” 
Che Forty-third l Meet 


event 


Annual Dinner 


significant the first at 


president of the 


ing Was as 


which ] Trainer, the recently elected 
Association, addressed a 
national meeting and as the occasion for 
presenting the Adm. W. H. P. Bl: 
medal to Rear Adm. P. D. Stroop, Chief, 
Bureau of Naval Weapons, 
honor. 

Mr 


Angeles 


indy gold 


3 ; 
the guest ot 


Maver, able president of the Los 


Post, presided and announced 


July-August 1961 


vital responsibility with the armed forces.” 

Col N. Marsh, a national vice 
president, and Col. Herbert R. White, 
he Associ: 


the dais with 


Henry 
a 
ition, 


Ad 


regional vice-president of t 
came to the center of 
miral Stroop to present to him the Asso- 
ciation’s Admiral Blandy gold medal 
Colonel Marsh read th 


profound 


e citation that states 


in 7 student of naval 


part, 
warfare, his sound judgment and keen in- 
sight helped to that th 


have the 
Navy’s armament and 


ensure 


programs tactics 


1] 
all 


bers, 


guided through 


the 


plained. 


As the ceiling 


submarine 


ad 


] 


1 
SNnIDS Closet 


could 


an 


rying al 


) 
l 


divid 


equipment 


wal 


set | 


\sroc 


inert 


ed int 


all 


] 


and 


fare 


lintoa 


n 


+ 


the 


it< 


failed 


events 


t 


antisubn 


de] 


th 


1 


if 


rt } 


in the schedule while 


tig! 


t} 


wel 


( 


e 


pushed 


anti 


task force 


mation 


rapid success 


wr 
oO 


we 


Ma 


por 


ti 
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diction possible—Rover, nuclear reactors 


pressive task force and they will always 
for rocket propulsion, and SNAP. sys- 


salvos of Hedge 
iter contact charges: and remember the unsurpassed hospitality of 
tems for nuclear auxiliary power. 


The content of his talk is of such gen 
eral interest that it is summarized in De- 


the officers and men in each ship. 
at produced underwater Col. E. E. Tepoorten of the Puget 


apparent in all the ships Sound Post, a life member, showed his 


dropped patterns of 


appreciation for the day's experience by fense Highlights on page 67 of this issue 


presenting an A.O.A. plaque to the KING In conclusion Chairman Seaborg said: 


not until late afternoon that 
which he was embarked on May 17th. “Mankind is only on the verge of the 
|, although the poor visibility The Kinc proceeded to Seattle immedi- Space Age. Nuclear rocket propulsion 


ately after disembarking its guests. 


ree commander ordered plan S in 
required the aircraft to fly on instruments. aided by nuclear-powered instrumentation 
Again the formation closed in toward the The colonel flew home, hurriedly had an will carry us a long stride forward into 
RANGER while F8U, A4D, and FJ-4 air- inscription for the plaque made, and was 
on the dock with Puget Sound Post Presi- — earth.” 

Mr. Peterson announced the following 


the vast universe that surrounds this little 


craft were catapulted or flown off, disap- 
the overcast, and were then re- dent Lee 
overed [he inscription reads: “To the officers 
Several times the formation speed was and men of the U.S.S. Kine (DLG 10) President, Elmer R Peterson; vice-pres 
idents, Willis M. Hawkins, Jr., and Wal- 
May 17, 1961.” ter J. Maytham; secretary-treasurer, Col 
The planning and conduct of this mem- W. F. Meany, and directors, R. M. Cook, 
been ac- C. O. Lindeman, and R. H. Gerdes 


eared it Ketchum to present the plaque. 


officers and new directors of the Post: 


increased to 31 knots (“just like Arleigh in appreciation of a mission ‘Well Done,’ 
Burke aid the announcer) in desperate 
ittempts to find a clear area for firing 
tests of the Regulus, Terrier, Bullpup, orable meeting could not have 
had not Other guests at the speakers’ table 
ing and strafing by aircraft, and to hold been the effective An- were: Chaplain H. H. Heuer, Sixth 
intiaircraft practice by the destroyers geles Post officials led by Frank Mayer. United States Army Chaplain; Vice Adm 
His principal assistants were Rear Adm. F, N. Kivette, U. S. Naval Defense 


ind Sidewinder missiles, to conduct bomb complished so smoothly if there 
support of Los 


ind cruisers. 
+] Forces, Eastern Pacific, Western Sea 


However the weather failed to cooper- John B. Pearson, chairman of the recep- 


but in spite of disappointment over tion committee; Richard Cowden, chair- Frontier, and Pacific Reserve Fleet; 
ill the exercises the man of the transportation committee; Lieut. Gen. R. M. Cannon, Commanding 

Navy's guests were enthusiastic about the Robert W. Reniers, Robert Q. Parsons, General, Sixth United States Army 
ipportunity to be at sea with such an im and a host of other energetic members. \lso, Mr. Maytham, vice-president, 
San Francisco Post; Mr. Hawkins, 


vice-president, San Francisco Post; Col! 





John M. Stark, regional vice-president 


and director, San Francisco Post: L. S 


AEC Chairman Seaborg Is Honor Guest Pletcher, National Council representative, 


San Francisco Post; Colonel Meany, 


At San Francisco Post Spring Meeting +:«::y-tvcasuver, 


and the following directors: 


San Francisco Post, 


Medallion to Col. Dean Witter W. E. Hoard, Western Gear Corpora- 


The San Francisco Post's annual spring Bronze 
tion; E. Finley Carter, Stanford Research 


luncheon meeting was held on May 10th for more than two decades of outstand- 
ing service as a patriot. Colonel Witter Institute; W. E. Butts, General Metals 
held every local and regional office in a Corporation; M. Kendrick, Schlage Lock 
\.0.A. service. Company; Mr. Lindeman, Pacific Tele- 
phone & Telegraph Company; and W. I 


it the Fairmont Hotel, San Francisco, 
Calif. A large crowd of industrialists and 


engineers of the A.O.A. were assembled long career of 
| Chairman Seaborg expressed his theme 


to welcome the guest speaker, Glenn T. . 
Seaborg, Chairman of the Atomic Energy in the statement, “On the basis of present Waste, Bechtel Corporation. 
scientific knowledge, I believe that nu 


Commission. 
clear propulsion could provide the most 


Elmer R. Peterson, president of the 
feasible means of accomplishing long voy- 


Post, conducted the meeting, welcomed 


the members, and introduced the guest of ages in space.” Capt. W. el Bennett Speaks 
He described the progress being made To Florida Post Members On 


honor Farlier he had presented the 
in two programs that will make his pre- Undersea Mine Warfare 


ite of appreciation and 


A dinner meeting of the Florida Post 
was held at the Eglin Air Force Base 
Officers’ Club on March 20th with Col. 
Herbert M. West, Post president, presid 
ing. At a brief business session the treas 
urer’s report was received and plans dis- 
cussed for future meetings. 

Colonel West introduced the guest 
speaker of the evening, Capt. W. C. Ben- 
nett, U.S.N., Commander, U. S. Naval 
Mine Defense Laboratory, Panama City 
Fla., who gave a most interesting presen 
tation on the “Conquest of Inner Space.” 

Attending the San Francisco meeting are, left to right: Lieut. Gen. Robert M. Highlights of his speech included a 
Cannon, Commanding General, Sixth Army; Dr. Glenn T. Seaborg, Chairman, Atomic = discussion of the mission and facilities of 
Energy Cammission; Elmer R. Peterson, Post president; Vice Adm. F. N. Kivette, a . ; ies 

Commander, Western Sea Frontier; and Brig. Gen. R. F. Bromiley, Commander, the Mine Defense Laboratory and the 


Air Force Base. Dr. Seaborg was guest of honor and principal speaker, "Story Of mine wartare He expounded 


Travis 
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on the need for oceanographic research 
to supplement the present meager knowl- 
edge of “inner space’”—the canyons, moun- 
tains, and continental shelves of the ocean 
floor and waves, tides, 
Gulf Stream and 


current. 


and currents such 
the cold 
Benne tt de 


as the warm 
Humboldt 


scribed 


Captain 


ocean exploration by means of 
bathyscaphs such as the Trieste and de- 
the food, 


minerals, and oil as yet untapped. 


scribed ocean’s reserves of 


In decrying our lack of seagoing re- 
search ships (we have only about forty- 
five whereas the Soviets have over one 
hundred) he outlined the proposed Navy 
program, involving both basic and applied 
research, designed to regain leadership, 


create break-throughs in oceanography, 


and lift the “iron curtain of ignorance.” 


Secretary Richard S. Morse 
Addresses April Meeting 
Of The Washington Post 

The April 


Washington 


meeting of the 
more than 400 
Assistant 
Secretary of the Army for Research and 
Morse. 


Richmond, 


luncheon 
Post 
members and guests to welcome 


drew 


Development Hon. Richard S 
The presiding officer, M. C 
Post 


distinguished 


prior to presenting the 
introduced 


Elvis J. 


member of the 


president, 
guest speaker, 
the Secretary of the Army, Hon. 
Stahr, Jr, a 
audience. Others at the speakers’ table 


surprise 


were: 

Hon. James H. Wakelin, Jr., Assistant 
Secretary of the Navy for Research and 
Development; John B. Macauley, Special 
Assistant to the Director of Defense, Re- 
Engineering; Dr. Edward G. 
\ssistant 
the Army for Research and Development ; 
Gen. B. A. Hockmuth, Deputy 
Staff, and 


search and 
Witting, Deputy Secretary of 
Brig 


Chief of De velop- 


Research 
ment, U. S. Marine Corps Headquarters ; 
Gen. C. W. Clarke, Assistant Chief 


of Army Ordnance, De- 


Brig 
Research and 
velopment. 

Also, Ned O. Kraft and W. E. Haines, 
Washington Post; and 


Reed, Post secretary-treasurer. 


vice-presidents, 
W. J. 

Dr. Morse brought to light the efforts 
in the Defense Department for closer col- 
the services in their 
research efforts. He 


noted that in addition to the usual inter- 


laboration among 


and development 
change of formal program specifications, 


the principal research and development 


offictals of all the services meet weekly at 
luncheon to explore new scientific finds 
and to explain any recent changes in their 
programs. 

He made a plea for closer exchanges 
and scientific lab- 


among the scientists 
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Morse stated 


terest their owt! 


Morse 


oratories of industry. Dr 
the Nation's 


diluted 


scientific effort was being Secretary 


and even wasted in some fields need tor 


because of the lack of interchange explaining 


problems 


because too often industrial scientists fail 


to observe the whole picture due to who are 





Missiles And Astronautics Division 


Holds 


coordi 
| 


Meeting At Point Mugu, Calif. 


Increasing ation with Gover 


Navy 


responsiveness of Division papers submit- D. ¢ 


ment agencies and the ever-improving 

ted to answer Government problems fe: also of OpNav 

Gen. W. O. Ser 
Washington, 


problems ot 


tured reports given at the spring meet Maj. 
ing of the Missiles and Astronautic U.S.A] 
Point Mugu, Calif. some of th 


19th and 20th space systems 


Division, s 
Brig. Get 
Army 

Agency, Hunt 
Division, emphasi l luded the morning ses 


on of the Nike Zeus sys 


Reports received by Jesse M Commander Rocket 


Bendix Corporation, Washington, , Missile 


chairman of the 


gratification of the Ordni 


- 


Among those at Missiles and Astronautics Division meeting were, left to right: 
C. L. Eksergian, Division chairman emeritus; Rear Adm. M. F. Schoeffel, U.S.N. (Ret. 

deputy chairman; Maj. Gen. W. O. Santer, Headquarters, U.S.A.F.; Rear Adm. J. P. 
Monroe, Commander, Pacific Missile Range; Jesse M. Hadley, Division chairman; Col. 
Henry N. Marsh, A.O.A. vice-president for Divisions; Brig. Gen. J. G. Zierdt, Com- 
mander, Army Rocket & Guided Missile Agency; Rear Adm. J. M. Jaap, Office, CNO 


the Air lorce that these inform: The afternoon sessions were devoted 


timely data had been received on separate Section mectings 
diverse subjects as infrared, relial priate techr 


mapers Wer 


] 


and maintainability problems Governm 


and consultants of sonnel 


After dinne 


to the 


Some 175 members 


the Division met at the call of Chairman 
Pacific Missile Range 
Adm. Jack P. Monro men 
Commanding, was host for the meeting, \.( 


and Elmer P. Wheaton Aircraft 


Company, Santa Monica, Calif., Divisior 


Hadley ‘he 


(PMR) 


Divisior 
Rear ; 
Dougl: pace 
received | 
deputy chairman, was the n t nal members 
ager. On April ’ , 
were briefed or PMR activiti 


her +) 


20th 
The session opened with greetings from 


Admiral Monroe and the 
noted 


receipt of re- hree services. The men 

facilities of PMR, incl 
National Academy of olog suilding whicl 
\.0.A.’s Value 


Publicatio 


vers then toure: 
the Aer 


data fron 


ports above as well as reports of e 

activities of the 

Sciences and the 

neering and Technical 
vram continu 

Adm. J. M. Ja 

(OpNay 


Welch 


Naval 
n, D. C.; Capt. D. I 


( Yperati ns 
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Wheaton presented a substantial check to 
\dmiral Monroe out of surplus from the 
Meeting 


a. 


The donation was made payable 
to the Navy 

Mr. Wheaton also pre sented a similar 
John ‘T 
Artillery 


Relief Society 


Gen Honey 


47th 


donation to Brig 


cutt, Commander, Grigade, 


Fort MacArthur, Calif., as a gesture of 
appreciation for the support of the U. S. 
Army which furnished bus transportation 
for the Division's meeting. At General 
Honeycutt’s request, this check was made 
Youth Activities 


MacArthur. 


payable to the Com- 


mittee at Fort 





New York Post Sponsors Discussion Of 


Navy Weapons At Town Hall Meeting 


York Post held the second 
in a program of three technical meetings 
Hall, New York 
April 25th. Devoted to the 


Navy weapons program, t 


The New 
at Town City, on the 
evening ol 
he meeting was 


ittended by overt 850 members, their 


guests, and Reserve officers of all the 
rvices 

The guest speakers and their subjects 
Adm. William A. 
Deputy Chief, Bureau of Naval Weapons, 


“Today's Naval Weapons 
Capt. John H. McQuilkin, 


were Rear Schoec! 


Systems” 


Dire or oft 


At New 


York Post Town Hall meeting are, |. to r.: 


demonstrating that today’s Navy has the 
capability to fight a limited or an un- 
limited war. 

Captain McQuilkin discussed in detail 
the development of the nuclear submarine, 
beginning with the NAauTILUs authorized 
by Congress in the fiscal 1951 shipbuild- 
ing program. To date, the over-all pro- 


gram includes forty-eight nuclear sub 


marines, seventeen of which are already 
in operation. In concluding, the speaker 
said: 


\s you can see, this nuclear Navy is 


F. E. Ellis, Jr., Bureau of 


Naval Weapons; Capt. A. S. Freedman, Jr., Bureau of Naval Weapons; Col. J. W. 
Graham, Post secretary-treasurer; Rear Adm. W. A. Schoech, Deputy Chief, Bureau of 
Naval Weapons; W. L. O'Donovan, Post vice-president; Capt. J. H. McQuilkin, Navy 
Bureau of Ships; and Col. Gordon L. Barclay, Chief, Information Section, First Army. 


Bureau of Ships, “The Nu 
Navy’; Capt. Albert S 
Ir., Director of Quality Man 
Naval Weapons, 


Program of the 


Ship Design, 
lear- Powered 
l'reedman 
agement Bureau ot 
improvement 
of Naval Weapons” 
ton | Ellis, Jr \ssistant 
Weapons Analysis, 
Naval Weapons, “Future Naval Weapons 


Systems.’ 


\ alue 
Bureau and Framp- 
Director of 


Systems Bureau of 


ature of the meeting was “The 


the Triton,” a color film of the 
wind-the-world underwater voyage 
film, 


ar submarine. A second 


Break-through,” explained the 


iccessful employment of the Program 


Evaluation Report Technique by the Bu- 
reau of Naval Weapons Special Projects 
Division 


\dmiral ‘ ‘spre 


entire 


entation 
cluded a discurs 1 of the 


nodern naval Weapons ships 


nines, torpedoes, bombs, and _ missiles, 


one of considerable complexity, almost 


unlimited in endurance and great offen 


sive power. As a matter of fact, these 
fifty-one ships that constitute the current 
nuclear Navy, either in being or under 


construction, pack a punch which far 
exceeds that of all of the armadas of all 
of the contestants of World War II. It is 
an excellent example of the Navy's theme 
of ‘Nuclear Power for Peace.’” 

In emphasizing the Navy’s determina- 
tion to obtain more weapons for the same 
number of dollars in spite of rising costs, 
Freedman outlined the 
taken 


Navy in cooperation with its con- 


Captain steps 


which have been toward this end 


by the 


tractors. These include establishment of 


1 value-improvement program, intensifica- 


tion of the value-engineering effort, estab- 


lishment of a data-requirements commit- 


tee, and implementation of reliability and 
jualitv-control procedures 
Concentrating the fu 


primarily upon 


ture weapons systems of the Navy, Mr. 
Ellis explained the basic warfare missions 
of the Navy 
antisubmarine, amphibious, and 


which are: strike, antiair, 
support. 
The weapons for these missions that will 
be emphasized in the future are manned 
aircraft, missiles, and spacecraft. These 
employed in various 


weapons will be 


“mixes” for each type of warfare mis- 
sion. 

Col. Lloyd W. Stearns, a director of 
the New York Post, presided at the tech- 
nical meeting and introduced the speakers. 
The technical session was preceded by a 

New York 
William = L. 
New York 


and dinner at the 
Club 
vice-president, 


reception 
University where 
O'Donovan, 
Post presided. 
In addition to the guest speakers, those 
Adm., F. L. 
Hetter, Commanding Officer, Naval Sup- 
J.; Capt. E. G. 
Commanding Officer, Naval 
Depot, Earle, N. J.; Col. 
Barclay, Chief, Information Sec- 
First U. S. Army; Comdr. F. B. 
Dillon, Commanding Officer, Naval Ord 
Comdr. W 
Naval 
SsecTe- 
tary-treasurer, and Edgar T°. Luckenbach, 
third vice-president, New York Post. 


attending included: Rear 
ply Center, Bayonne, N. 
Sanderson, 
Ammunition 
ta os 


tion, 


Company ; 
Supply Officer, 3rd 
John W 


nance Reserve 
Goodspe ed, 


District: Col Graham, 


Welding Section Committee 
Attacks Problems Of The 


Ordnance Missile Command 


A strong attack upon specific welding 
problems of the Army Ordnance Missile 
Command dominated the meeting of the 
Steering Committee of the Welding Sec 
tion, Production Techniques Division, at 
Redstone Arsenal, Ala., on February 28 
and March 1, 1961. 

Convened by Section Chairman Harry 
L. Ingram, Air Reduction Company, 
Washington, D. C., the 
mittee heard problems presented by Lieut 
E. J. Wilson, Jr., Army Rocket and 
Guided Missile Agency (ARGMA), and 
Julian S. Kobler, Ballistic Mis- 
sile Agency. During this phase of the 


Steering Com 


Army 


meeting, Henry Handler, Office, Chief of 
Ordnance, Washington, D. C., presided. 
Detailed 


recommendations of the Committee were 


discussion, suggestions, and 
offered to the Defense agencies on (1) 
automatically following a tightly butted 
weld, (2) 


aluminum 


seam spot welding of heavy 
sections, (3) stress-relieving 


T-1l and (4) 


weldment specifications to incorporate de- 


welds in steel structures, 


sign, fabrication, and inspection require- 
ments 

\ technical paper, “A New Concept of 
Weldability as Related to High Strength 
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Steels,” was presented by Mr. Kobler and 
was the basis of extensive technical dis- 
cussion. The committee later witnessed a 
ARGMA’s Nike 
as well as inspecting the Army Ordnance 
Missile 
Arsenal. 


film on Zeus program, 


Command facilities at Redstone 


Final Luncheon Meeting Of 
Washington Post Is Addressed 
By Brig. Gen. M. B. Adams 


On May 18th the Washington Post con- 
1960-1961 
luncheon meetings with Brig. Gen. Milton 
B. Adams, Deputy Director, Aerospace 
Systems Development, U. S. Air Force, 


cluded its series of monthly 


as guest of honor and guest speaker. Mil- 
lard C 
duced the many distinguished guests at 


Richmond, Post president, intro- 


the speakers’ table including: 

Hon. James G. Fulton, 27th Congres- 
sional District of Hon. 
George P. Miller, 8th Congressional Dis- 
Don R., 
Secretary of the Air 


Pennsylvania; 


California ; 
Deputy Assistant 
Force, Matériel; Hon. Abraham Hyatt, 


trict of Jackson, 


Director, Program Planning and Evalua- 
tion, NASA, 

Also, Maj. Gen. A. H. Luehman, Direc- 
tor of Information, U.S.A.F. Headquar- 
Adm. Foley, As- 
sistant Chief for Program Management, 
Bureau of Naval Weapons; Maj. Gen. 
Robert E. L. Eaton, Assistant Chief of 
Staff for Reserve Forces, U.S.A.F. Head- 
Maj. Gen. Richmond M. Mont- 
gomery, Assistant Vice Chief of Staff, 
U.S.A.F. Headquarters; Brig. Gen. LD. C 
Lewis, Director, Special Weapons, Of- 
fice, Chief of Staff, U. S. Army. 

General Adams spoke on “Space: How 
We Get 


audience that we are entering a new en- 


ters; Rear Francis D 


quarters ; 


Can There?” He reminded the 
vironment even before we have learned to 
live peaceably on earth. Therefore we 
must be determined to prevent the use of 
space exploration to further earth’s quar- 
rels. 

“The current conflict,” he said, “is not 
amenable to the mass-production techni- 
ques nor the hard-and-fast policies of the 
It puts a premium on imagination, 
flexibility, all 


past. 
quality, originality, and 


bonded together with a compound of 
determination and faith.” 

The general explained the relation of 
the Air Force in space matters with the 
Director of Re- 


Defense Department, 


search and Engineering, and within the 
National Aeronautics and Space Admin- 
that 


seventy eight Air 


istration, and noted assigned to 
NASA are 


seventeen Navy, and fifteen Army per- 


Force, 


sonnel. 
On the basis that “every responsible 
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more about our 


should know 


national space program regardless of who 


\merican 


in the Government is concerned with any 
particular program element,” the general 
showed an excellent film that outlined the 
objectives and the problems of space ex- 
ploration and explained clearly space-age 
phraseology. 

Mr. Richmond announced the following 


othcers and new directors who were t 
take office on July Ist. William | 
president; Ned O 
dent; Wilbur ] 
dent; Philip L. 


Haine 

Kraft, first vice-presi 
Reed, second vice-presi 
Sommer, secretary-treas 
urer; and Directors W. R. F. Adams 
Col. Walter B. Brow: Adm. Ira 
cis D. Foley, J. B. Hall, C. W. Have 
and Peter MacDonald 


Near 





Comdr. T. R. Rhees Discusses Polaris 
At Meeting Of The Panhandle Chapter 


The spring meeting of the Panhandle 
Chapter, Mid-Continent Post, featured a 
dinner and Comdr. 
Thomas R. Rhees, staff aide of Vice Adm. 
William F, 
Projects, Navy Department. About one- 


presentation by 


Raborn, Director, Special 


members and assembled 


Hotel in Amarillo, 


hundred guests 
at the Herring 
for the affair held on April 26th 

Chapter President Milton E 


presiding officer called on the executive 


lex., 


Shaw as 


tinent, will soon be capable of reaching 


any spot on earth. He stated that on 


submarine carrying sixteen Polaris mis 


siles has destructive power thar 


all the bombs dropped during World War 


atomic bombs. Use 


more 
II, including the two 
of the Navy missile is especially effective 
he said, because of the submarine’s mo 
bility and concealment factors 

The commander's commentary was sup 


plemented by color slides, and the presen 


Milton E. Shaw, outgoing president of the Panhandle Chapter, presents charter 
and gavel to I. B. Akst, new Chapter president, as Marvin J. Bruedigam, Pan- 


tex Ordnance Plant, Amarillo, Tex., 


executive vice-president, looks on. The 


presentation occurred at the spring meeting of the Chapter held at Amarillo. 


vice-president of the Chapter, M. J. Brue 
read the A.O.A 
Other officers present were R 
and W. D. Forsha, vice-presidents ; 


Jac obsen, treasurer; W. R 


digam, to preamble 


B. Carroll 
B. O 
Rollen, sex 
retary; and J. C. Drummond, National 
Council representative. 

Commander Rhees gave an interesting, 
| 


informative, and graphic talk on the su 
ject of the Polaris missile, consisting of 
a brief discussion of the present world 
situation, national defense, and the chang- 
ing role of sea power, particularly the 
impact of the ballistic missile 

He emphasized the fact that the Polaris, 
capable of being fired 


which is already 


from underwater to targets on any con 


tation was concluded with a short movi 
Polaris including 


taken 


submarine, the GrorGe WASHINGTON, of 


showing the actior 


actual scenes aboard the nuclear 


the historic day in July 1960 when the 


ballistic mirsile was launched 


lirst irom 
a submarine beneath the 


At a 


officers proposed by the nominating com 


surtace 
business session a new slate of 
R. Hill was elected 


A\kst 


execu 


mittee chaired by M 
by acclamation. They are I B 
Marvin J 
tive vice-president; W. R. Campbell, Rus 
Hestand, Tyldesley, and M | 
Ott, vice-presidents ; 


and S. | 


president : Bruedigam 
Robert 
John Custer, seers 
Murdock 


(Continued on f 


tary; treasurer 














Communications equipment for combat areas. Newest compact, FM 
communications equipment for the U. S. Army Signal Supply Equipment Agency 
is Avco’s VRC-12, designed and produced by Avco’s Electronics and Ordnance 


Division. It uses narrow-band FM, covers 30-70 megacycles, has 920 channels, 


either manual or automatic tuning. It is one-seventh the size, two-thirds the 


weight of former equipment. And it is completely compatible with manpack or 
airborne FM radio now being developed by the Army. 


Aveo 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 
76 ORDNANCE 





Association Affairs (Contd.) 





Gen. C. D. Eddleman Addresses 
Chicago Post Meeting On 
“Modern Military Strength” 
Gen. Clyde D. Eddleman, Vice Chief of 
Staff, U. S. Army, was the guest of honor 
at the Chicago Post’s annual dinner meet 
ing on May 10th. 
Red Lacquer Room of the Palmer House, 


In attendance in the 


Chicago, Ill., were over 500 members and 
guests. H. J. 
as presiding officer welcomed the mem- 


Prebensen, Post president, 


bers and called on Col. John Slezak io 
introduce the guest of honor. 

General Eddleman, an outstanding au- 
thority on world military affairs, spoke 
on “Modern Military Strength,” relating 
our needs to the ever-increasing threat of 
the Communists to use 
military power to shape events to their 


their growing 
own design. 

He said that the United States must be 
able to deter or respond to a thermonu- 
clear attack and must provide balanced 
and capable land, sea, and air forces 
“which can engage and defeat the forces 
of our potential enemies in any form of 


war, nuclear or nonnuclear.” 


Army photo 


Gen. Clyde D. Eddleman, Vice Chief of 
Staff, U. S. Army,: center, was speaker 
at Chicago Post meeting. With him are 
Lieut. Gen. E. L. Cummings, Fifth Army, 
left, and Post President H. J. Prebensen. 


Another requirement which must re 
ceive new emphasis is for improved ca 
pabilities to combat the subversion and 
which constantly 


guerrilla warfare 


threaten the stability of small nations 
throughout the world. 

He pointed out that insurrection is only 
one phase of the Communist military 
strategy for achieving world domination 
that 


now appear to be “the most likely forms 


and said limited, nonnuclear wars 


of active conflict.” 
called for a 
strategic air and sea lift to “project and 


General Eddleman also 
sustain our military strength abroad—to 
gether with the means to protect air and 
sea lanes from enemy attack.” 
Guests at the speakers’ table 
Lieut. Gen. E. L. Cummings, Command 
ing General, Fifth U. S. Army; 
Adm. J. M. Higgins, Commandant, Ninth 
Naval District; Maj. Gen. A. R. Fitch, 
U.S.A., Deputy Assistant Chief of Staff, 
Gen. E, J. 


(Continued on p. 78) 


were: 


Rear 


Intelligence; Brig. Gibson, 
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LATEST FOLDER 
giving complete data. 
SAMPLES gladly 
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Cleveland No-LAP Abrasive 
Sleeves and Expanding Drums. 
Belts, Smoke Hole Cleaners and 
Abrasive Cartridge Rolls and 
Mandrels 


MEET EVERY NEED 


. in sanding, polishing and 
cleaning up 


CLEVELAND ABRASIVES 


give long wear. and their constant 
cutting surface means improved 
performance! 


Whether the job be great or small. 
Cleveland Abrasives time. 
money and effort. 


os 


save 


THE 


CLEVELAND CONTAINER 


Plants and 
Sales Offices: 
Cleveland 
Chicago 
Memphis 

Dallas 

Los Angeles 
Piymouth, Wis 
Jamesburg, N. J 
Greensboro, N.C 


ALL-FIBRE CANS - COMBINATION METAL AND PAPER CANS 
SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES 


CLEVELAND CONTAINER CANADA, LIMITED 
Plants & Sales Offices: Toronto & Prescott, Ont. + Sales Office: Montreal 


COMPANY 
6201 BARBERTON AVE. » CLEVELAND 2, OHIO 


Sales Offices: 
Detroit 
New York City 


West Hartford 


Washington 


Rochester, N.Y 


D.C 


Abrasive 


Division 
at Cleveland 
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Commanding General, U. S. Army Ord 


Weapons 


Heintges, 


Command; Brig. Gen 


U.S.A., Director, Organ- 


ince 
J}. A 
ization and Training. 

Also, Brig. Gen. C. W. Clark, Chief, 
Research and Development, Office, Chief 
of Army Lieut. Col. William 
H. Sparrow, Commanding Officer, Chi- 
cago Ordnance District; Col. J. T. Sheri- 
dan, Chief, Mid-West Office of Informa- 
Office of the Secretary of the Air 

I co A. 
A.0.A, 


Ordnance; 


tion 
Force; ( ol Codd, executive vice- 


president, 


O'Keefe, G. D. Dearlove, 
Hansen, all vice-presidents 


Catlett, 


Also, E. J 
and Z. C. R. 
of the 


urer: and the following directors: 


Post; George Post treas- 

Francis Seng, Keith 1. Parsons, James 
B. Rosser, T. L. Kelly, A. 
ter, William G. Swartchild, Jr., Bennett 
Archambault, S. H. Egbert, S. D. Mose- 
ley, Charles Z. Meyer, M. J. Allen, Louis 
Putze, Francis W. Parker, Jr., and John 
Browning. Also, Col. Luther G., 
Schliesser, Chaplain, Fifth U. S. Army, 


Pope Lancas- 


Lieut 


who delivered the invocation. 





General Schriever Is Guest Of Honor 


At Annual Meeting Of St. Louis Post 


Gen Com- 


Bernard A, 


mander, Air 


Schriever, 
Systems Command, 
at the St 


meeting on May 


Force 
Louis Post 


17th. A 


distinguished assemblage of over 400 in 


was guest of honor 
annual dinner 
dustrial, educational, and scientific leaders 
Sheraton-Jefferson 
Post Presi 


welcomed the 


were present at the 
Hotel to welcome the general 


Warren C. Drake, 


members and guests and 
1962 


dent 
announced the 
officers for 1961 

\fter presenting the newly elected pres- 
ident, Robert Charles of Universal Match 


Corporation, Mr. Drake introduced the 


guest of honor. 


General Schriever’s address, “A Force 


for Freedom,” emphasized the need for 


the United States to maintain § strong 


icrospace forces and for its citizens to 


have the will to defend their freedom 
\fter describing the rapid advances we 


have made in missiles and high-speed air- 
the general noted the over-all mo- 


ation of men, methods, and equipment 


} 


in the Communist bloc to perpetuate their 


power, 


‘To meet this danger,” he said, “it is 


evident that our strongest weapon—even 


in the space age—is the national will. This 


is the key to our deterrent strategy, for 


no weapon, even the most advanced, is 
any better than the men who wield it in 
combat. 

“The fact that man has reached space 
may make it necessary for us to defend 
ourselves against attack from space. There 
are two missions that can be better per 
“warning and 


formed in space,” he said, 


communications,” and he expressed faith 
in the Midas missile-warning satellite and 
the Army’s Advent space communication 
system. 

Schriever said 


In conclusion General 


the biggest challenge is to maintain an 
alert, flexible position that can respond 
quickly to new technologies 

“That is a tall order,” he stated. “The 
fullest backing of the public is needed, for 
It takes 
Many of 


weren't 


defense is the task of everyone 
takes 


the components of our 


money. It imagination 
missiles 
even dreamed of a decade ago. Industry 
has had to 


order of 


meet demands for a whole 


new precision and _ reliability. 
And it takes vision. Our schools and col- 
leges must educate our young people for 


intelligent and courageous living in the 


” 


space age. 





General Schombure Amazes Members At 
& 


Cincinnati Post Joint Dinner Meeting 


Schomburg, Com- 
Missile 
\la., 


a distinguished gather- 


Maj 


mander, 


Gen. August 


Army Ordnance Com 


mand, Redstone Arsenal, was the 


guest of honor at 
ing of Cincinnati Post members and their 


April 20th. The 
meeting held jointly with the En- 


ladies on affair was a 


dinner 
gineering Society of Cincinnati in the 
city's Music Hall 
4 
rouowng 


t National 
Paul M 


Vandegriff, 


Anthem, the 


minister of 


Armstrong Chapel, delivered the invoca- 
tion. General Schomburg was introduced 
by Homer E. Lunken, Cincinnati Post 
president. 

The 
simplicity 


general’s message was one of 
the simplicity sought by Army 
research teams in developing refined mis- 
sile systems. At one point General Schom- 


burg demonstrated with flaming gas in 


a darkened 


siles may utilize the gas they produce to 


auditorium how future mis- 


perform functions now carried out by 

complicated electronic equipment. 
Radiating confidence in the ability of 

American missiles to 


challenge, he outlined development proj- 


meet any enemy 
ects that may some day be incorporated 
in them. These included: A device which 
can scan a target, reply upon a memory 
cell to determine if it is hostile, and pro- 
vide guidance resulting in destruction; a 
T-shaped key which tests the readiness of 
an Honest John rocket at the firing site, 
enabling one man to do in a few minutes 
what it once took a trained team fifteen 
man-hours to do, 

\lso demonstrated was a radio trans- 
mitter placed in a sphere which continued 
to send out its eerie “beep-beep” message 
even when it was bounced on the floor or 
rolled The 


point here was that microminiaturization 


across the room. general's 
inherently makes electronic devices more 


rugged, an ever-increasing requirement 
in the missile age. 

He also showed a directional apparatus 
which keeps a missile on course as it 
proceeds to its target. This was illustrated 
by a blindfolded man who placed a ball in 
the catcher’s mitt of an Ed Bailey cutout 
on the first try. 

General Schomburg “We are 
spending $1.5 billion annually on Army 


said: 


missiles and ninety per cent of this work 
is contracted to American industry.” 
After telling the audience the Army 
has twenty-one missile systems in the field 
or under development, General Schom- 
burg concluded his presentation with films 
showing Pershing surface-to-surface and 


Nike Zeus 


missiles in action 


experimental surface-to-air 


Foreign Small Arms Hold 
Limelight During Meeting 
Of Division At Fort Bragg 


A report on foreign small-arms develop- 
ments and a long-range forecast for U. S. 
small arms headed the list of papers pre- 


sented at the meeting of the Small Arms 


At Small Arms Division meeting, I. to r.: 
Chairman M. R. Warden and Maj. Gen.., 
D. E. Beach, commanding the 82nd Air- 
borne Division and acting head of STRAC. 
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GiieNI RAL Se 


NIOTORS 
an 


ACT iin 


...key to life 


Water means power . . 
water means the life of the maritime nations. Still—man 
is ignorant of the mysteries of the oceans. . . he is only 
beginning to search the depths. 

General Motors Defense Systems Division is vitally 
interested in all ocean phenomena. For example, new 
nuclear submarines and their cargoes of ballistic missiles 
constitute one of America’s most effective deterrents 
against attack. Water—and the control of water—is vital 
to national defense. 


Scientists and engineers in the laboratories of the 
Defense Systems Division are also hard at work in 


land, aero-space, astrophy S1cS, biological sciences, 
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. water means raw materials .. . 


oce inography, nucleonics, and basic res¢ arch projects 


DSD is dedicated to serving the Defense Department 
and other government agencies, in cooperation with 
many different branches of industry and scientific groups 
in fields of 
through the coordination of knowledge, abilities, ideas 


and hard work. 


General Motors is proud to contribute, through the 
growing Defense Systems Division, to the strength of 


America and human progress 


fundamental research and engineering 


Top-level scientists and 
engineers in all of these specialized fields will find rare 
opportunities and challe nging assignments in this fast 


growling organization. 





KEARFOTT produces 


precision floated gyros 





for the|Polaris| missile. 











Engineers: Kearfott offers challenging 
opportunities in advanced component and 


system development 


KEARPFOTT DIVISION > GENERAL PRECISION, INC. 
Little Falls, New Jersey Other Divisions: GPL, Librascope, Link 
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Association Affairs (Contd. 
and Small Arms Ammunition Division at 
Fort Bragg, N. C. 

Meeting at the call of Chairman Max- 
well R. Warden, Reming Arms Com 
pany, Bridg n., n 
members am 
March 21st. They 
Gen. Dwight E 
eral, 82nd Airborne Division, and acti 
commander of the Strategic Army Corps 

Mr. Warden then turt the mecting 
over to Henry Handler, Office, Chief of 
Ordnance, Washington, | _who con- 
ducted the technical discussions 

Papers covering re id sco] 
jects pertinent to small arms were pre 
sented by Joseph P mith, Ordnance 
Technical Intelligence Agency, Washing- 
ton, D. C.: William Smith 
Weapons Command, Rock Island Arsenal 
Ill.; Otto von Lossni Springfield 
Armory, Mass.: Arthur Zaverilla, 
Springfield; C. Rhodes, Frankford Ars 
nal, Philadelphia, P |. W. Mitchell 
also of Frankford; Col. C. L. P. Medin 


nis, commander of Spring 


Ordnance 


of the Weapons Comn 
Bowie, Remington 
Bridgeport, Cont 

At dinner General 
“Meaning and Mission of 
subject of unusual intere¢ 
sion. 

On March 22nd 

1 


latior 


forced cancella 
parachute jump 
Division. A film 
presented prior 
the fac ilities of 
Following lun 
Division held 


which the meeting 


Publications Committee 
Announces New Officers 


At Meeting In Washington 


Chairman Chester V 


Special Committee 
tions announced 1 
mittee at its ! 
D. C., on April 26t! 

Arthur G. Norri 
Corporation, New Yorl 
selected as the Committe: 
nan. To facilita 
Lytle named Johr 
ington ofhce ot t 
be secretary and 
querque to be assistant 

R. A. Johnstone, 
Indianapolis, Ind 

of 
Publicatior 
Division, Bors 
amazoo, Micl 


... requires 


Realistic 
Simulation 


REDSTONE ...ATLAS... 
SERGEANT ... AND NIKE 
missile ground crews 

get their EXPERIENCE 
through continuous 
practice on,training 
equipment developed 

by America’s most 
EXPERIENCED designer 
Tale Msar-lalehicleadel¢-1 me) 

missile training devices 

and simulation systems. 


L 


AIRCRAFT ARMAMENTS, INC. 
COCKEYSVILLE, MARYLAND 





sorter-Erector. Prime Contractor—Boeina 
tor & Trailer—GMC Truck & Coach Div., Pontiac, Mich. 


MAGNESIUM LIGHTENS 


MINUTEMAN CARRIER... 
helps keep it rigid 


Airplane Company, Seattle Wash. Missile Container—Military Div. of Cessna Aircraft Co., Wichita, 


This huge transporter-erector will carry a Minuteman 
missile to its launching site, then raise it vertically, 
ready for placement in the underground launching 
silo. Magnesium was selected for many critical parts 
because of its stiffness and light weight . . . about 2250 
pounds of sheet, plate and extrusions. This is 400 
pounds less than the weight of the material originally 
considered. 

The container must be light to meet highway load 
limits and rigid to protect the missile. For these 
reasons, all side panels, rear doors and access doors 
are made from magnesium AZ31B alloy sheet. 

In the tractor unit, magnesium sheet and extru- 
sions form the framework, panels, roof and floor. 
Even the bumper is of strong, lightweight magnesium 
alloy. Wherever a combination of light weight and 
stiffness is needed . . . for vehicle bodies, containers, 
housings, aircraft and missile structures ... there’s a 
Dow magnesium alloy to do the job. For information, 
write THE DOW METAL PRODUCTS COMPANY, Midland, 
Michigan, Merchandising Dept. 1113DF7. 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 





Magnesium alloys for 
missiles and aircraft... 


HIGH STRENGTH 
UP TO 800°F.! 


SHEET AND PLATE 





HM21A 


| 
EXTRUSIONS 


HM31A_ | 


FORGINGS 


HM21A 








300 406 500 600 700 
TEMPERATURE, °F. 
How thorium has extended magnesium's 
useful service temperature range. 


High service temperature range and 
light weight . . . designers of missiles 
and aircraft can count on both with 
Dow magnesium-thorium alloys for 
elevated temperature use. This family 
of alloys offers strength and resistance 
to creep at high temperatures. Mag- 
nesium-thorium alloys are used in the 
Polaris, Titan, Talos and Bomarc 
missiles; in Agena and Scout vehicles; 
and in the F-105 aircraft. 

Forgings of Dow alloy HM214A have 
excellent mechanical properties up to 
800°F. Other alloys for extrusions, 


and sheet and plate, are available for 


use in the 300°— 800°F. range, for 
body skins, ducts, cowlings, electronic 
equipment housings, wings, fins and 
other applications. 

Dow elevated temperature magne- 
sium-thorium alloys are easily welded, 
without requiring stress relief. For 
detailed information and data, write 
THE DOW METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising 
Dept. 1155DF7. 


<> 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 
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of the Subcommittee or Operator Pu 
cations 


on Suppl 


Philip B 


Ret ton, 


Che Subcommittee 
will be 
strom, Milmanco, Inc., 
Mr. Norris of 


signated chairman of the 


tions headed by 
Wasl 
Vitro also has been de 
Subcommittee 
Publications 
Arwine, McLaughlin 
Washington, D. (¢ will 
chair the ad hoc committee on Levels of 
Writing 
ports will be under the leadership of J}. D 
Duffy, Cushing & Nevell, Inc., New York, 
N. Y. 

Consultants from the services presented 


both 


on Training 
S. W 


Ce rporation, 


k 
,esearcn 


The ad hoc committee on R« 


general and specific problems cur 


rently being encountered by Defens« 


agencies. A special presentation was giver 


by W. W. Thomas, Radio Corporatior 


\meri 


tions to 


| | 
Technical ublications mmittec 


cordially invited clos peration 


coordination betweet 
Committee to obtan 


these 


related fields 
After individual subcomr 


the Committee tent: 





Richmond Chapter, Dixie Post, Receives 


Charter At Inaugural Meeting Of Group 


h 


Richmond Cl} tl 


The apter of the Dixic 
Post was chartered on Friday, May 26th. 
i William 
\ number of 


) 
Post 


in an inaugural meeting at the 
Byrd Hotel, Richmond, Va 

distinguished members of the Dixie 
led by their newly elected president, Col 
is, es 


» | 
College 


Leonard, professor of mathematics 

of William and Mary, Williams 
burg, \ a., were present to welcome the 
new Chapter of the A.O 


years after the Dixie 
own charter 
| 


Colonel Leonard called the n 


order and asked Colonel Steiger, chair- 
man of the new Chapter’ 
committee to presen 

and directors The 1 
animously approved, 
first vice-president of the 
the chair and introduced tl 

sp akers’ tabl 

and directors of 
Chapter are a. 8 
Metals 


Scott, Experiment Incory 


The officers 
Fritzlen, 
( ompany, pre sident ; 

~orated 
president J C Byrne, Robertshaw 
ton Controls, second vice-pre sident 

Mondy, Allied Chemical 
vice-president; and Capt. M. W 


Metals ( 


Corporation, 
third 
Clark, 
retary-treasurer. 

The 
the Chapter 


Reynolds ompany, sec 


following are the directors of 

W. T 

Ernst Farley R 
| 


new 
Curdts, Flight Re 
search, Inc.: 

Engineering; ( 
Metals Company; Richmond P. Ma 

William Byrd Press; J. W. Mullen, Ex 
periment Incorporated Albert Suttle, 
Petersburg, Va.; W. Monroe Wells, Rey- 
Metals R. L. Wherlie, 


Robertshaw-Fulton Controls; Col. Frank 


Company 


nolds 


G. White, Com 


Center 


\rmy Manag 

ment l 

Tredegar Compat 
The charter 


M. P. Wright 


con 


ended before 


He described bri 


In oc 
in co 
uutstar 


nce recel 


Development 


tion (ODRI 





Hoffman, 
pioneer in TEAM 
contracting, 


now experienced 
in three major 
programs... 


In 1957, in conjunction with the U. S. Air Force, Hoffman implemented the idea of a co-contractor, systems man- 
agement team relationship for the ULD-1 Program. This involves the development of a system by many co-contrac- 
tors under the guidance and direction of the Hoffman Systems Management Department. Basic experience in such 
cooperative efforts was acquired by Hoffman's management of the team producing the Air Force’s ULD-1 (Tall 
Tom) System. The ability to integrate its contributions with those of other organizations is demonstrated by 
Hoffman's participation as a team member in projects 480-L (AIRCOM), the Air Force’s World-Wide Communica- 
tions System and DCCS, DCA’s Defense Communications Control System : 
Experience, knowledge and skill provide Hoffman with a unique capability in systems management. 


Hoffman /c.ectromies CORPORATION 


Military Products Division 


3740 S. Grand Avenue. Los Angeles 7. California 














TS AND ENGINEERS OF HIGH CALIBER. PLEASE ADDRESS INQUIRIES TO VICE PRESIDENT, INDUSTRIAL RELATION 





The Budd Company’s fin-stabilized ammunition can 


ammo is not for squirrel hunters— but it does illustrate 

d 4 | the success Budd has had in developing accuracy. 

rop a squirre The Budd Company has complete facilities—and experienced 

engineers—for the design, development, prototype-manufacture, 

t 1 000 d 9 and testing of ammunition and explosives for the Ordnance Corps, 

a . yar S ' including a test-firing range at Indiantown Gap Military Reserva- 
tion near Harrisburg, Penna. 

With over a decade of experience in this highly specialized art, 


How would you Ss drop a squirrel at 1,000 yards. Now, of course, this 


we are prepared to solve your ammunition or other explosive 
ordnance problems. Product Development Department, The Budd 
Company, Philadelphia 32, Pa. 


rrooucr fi RD 427 
MH DEMEMER c&vi0-uens 
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Checking performance of a nitrogen tetroxide OLFACTRON (center unit): Dr. R. R. Austin (right), 
with Mr. D. S. Barlow, Vice President (left), and Mr. L. M. Ballard (center) of the Instrument Division. 


A Report from American Systems Incorporated... 


Exotic Propellant Vapor Detection 


As a major step in its program of developments for the 
aerospace field, American Systems Incorporated is intro- 
ducing a new type of instrument for detection of toxic 
propellant vapors. Called OLFACTRONS because they act 
like an electrochemical ‘‘nose,’’ quantitatively measuring 
vapors in amounts too slight to be detected by human 
senses, these instruments increase safety and effectiveness 
in handling high-energy propellants. 


In the OLFACTRON principle, the vapor sensed pro- 
duces a proportional electric current, which in turn is 
indicated on a meter, or recorded. The instruments are 
fast-acting, and can be integrated easily into electronic 
warning systems. OLFACTRONS are now available for 
detection of hydrazine, UDMH, nitrogen tetroxide, and 
borane. Similar instruments for detection of sulfur, hydro- 
carbons, and moisture are in production for the natural 
gas, LP gas, petrochemical, and chemical industries. 


Developed by Dr. Robert R. Austin and Myron L. 
Robinson, in association with the Instrument Division 
of American Systems, OLFACTRONS illustrate the systems 
influence in practical instrumentation design. The in- 
struments are adaptable to system networks involving 
communications, computation, and data processing. 


Complementing the work of the Instrument Division, 
technical programs are under way in six other Divisions: 


INFORMATION SCIENCES 

Mathematical and statistical research; computer pro- 
gramming, and advanced programming systems; com- 
putation services; digital system studies; logical design; 
advanced systems analysis. 


86 


DATA PROCESSING 

Data processing subsystems research and develop- 
ment; logic of command and control complexes; optical 
recognition systems. 
ELECTROMAGNETIC SYSTEMS 

Electromagnetic physics; electronic and mechanical 
scanning antenna systems; development and manufac- 
turing of complete sensor systems and special micro- 
wave components. 
RESEARCH LABORATORIES 

Solid state physics and systems; magnetic thin-film 
research and subsystems; advanced components for infor- 
mation processing. 
COMPONENT DEVELOPMENT 

Advanced component technology; materials and 
processes; computer component development; chemical 
deposition of magnetic surfaces on drums, disks, rods. 
AUDIO-VISUAL 

Audio-visual (INSTRUCTRON) devices for assembly 
line and instructional applications; production of work 
stations designed on human factors principles. 


Qualified scientists and engineers 
who are interested and experienced 
in these fields of activity are 
encouraged to investigate career 
opportunities with American Systems, 


AMERICAN SYSTEMS Incorporated 
1625 East 126th Street, Hawthorne, California 
AN AFFILIATE OF SCHLUMBERGER 
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Here’s a new “twist” for the specialized application: 


Bendix “TWIST / PULL” Pygmy Electrical Connector 


This new Bendix® Pygmy® Electrical Connector uniquely 
combines positive coupling and pull-to-disconnect fea- 
tures. It is connected by a twist; disconnected either by 
hand or, remotely, by lanyard. 

Complete intermateability with PT receptacles is 
achieved through use of standard Pygmy PT plug shells, 
five-key polarization, and three-point bayonet lock 
coupling. The “‘twist/pull’’ design assures inter-facial 
sealing and meets the performance requirements of 
MIL-C-26482. 


Resilient inserts assure extreme vibration resistance 
and provide support for size 20 or 16 gold-plated Pygmy 
contacts of either the solder or removable crimp type. 
Plating options for the aluminum shell components are: 
cadmium with an olive drab chromate after treatment, 
or alumilite hard anodic coating. 

Write today for your copy of our informative technical 
bulletin SL-102, giving complete information on shell 
sizes and arrangements, as well as helpful design and 
dimensional data. 


Scintilla Division 


SIDNEY, NEW YORK 


Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Bivd., Montreal 9, Quebec. Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, .N, Y, 
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Ask your DuPont Explosive Systems Specialist about: 
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that detonate or deflagrate 


Detonating Types 
1. To cut, separate, rupture: New FLSC (Flexible Linear — Charge) ap- 


plies explosive force directionally through V-Channel. The V-shaped flexible 
metal tube containing a high explosive core provides a sharply defined cutting 
action when detonated. This instantaneous cutting tool is useful in destruct 
systems, and for a variety of applications where rupture or separation is required. 


2. To convey a detonation without blast damage to adjacent areas: Du Pont MDF 
(Mild Detonating Fuse) can contain as low as 2 grains explosive per foot or can 
be jacketed with a variety of materials such as lead, aluminum, plastics, wire, 
textiles to give greater abrasion resistance and tensile strength or decrease the 
noise and adjacent damage reSulting from the detonation. MDF can be initiated 
either by an electric or non-electric means. Use of the non-electrical system elimi- 
nates extraneous or static electricity hazards and provides a method for trans- 
mitting a non-electrical, non-destructive impulse. 
Deflagrating Type 
3. Aversatile ignition device: Du Pont “Pyrocore,” a flexible cord igniter, is a small 
diameter, continuous metal tubing containing a detonating-ignition core. Typical 
specifications are: 

Outside Diameter: Range in Inches—0.051-0.105 

Total Weight: Grams/ Ft.—4-20 

Approximate Velocity: Ft./Sec.—12,000-21,000 
This fast, uniform, minimum-residue igniter can be initiated either electrically or 
non-electrically. Why not evaluate this versatile igniter for the solution to your 
design problem? 
Think Explosively. The Explosive Systems Specialists at Du Pont may have the 
answer to your design problem. For details on these and other explosive specialties 
write: Du Pont, 2446 Nemours Building, Wilmington 98, Delaware. 


WEAPON SYSTEMS 
PUP’ SPECIALTIES 


BETTER THINGS FOR BETTER LIVING... 7HROUGH CHEMISTRY 





Cumberland Valley Post 
Hears Admiral Metzger 
At Spring Dinner Meeting 


Metzger, As- 
sistant Chief, Bureau of Naval Weapons, 


Rear Adm. Edward F. 
Contracts, was guest speaker at the Cum- 
berland Valley Post spring dinner meet 
ing on May 4th. 
totaling 120, representing all the industries 
of the area, gathered at the Officers’ Club, 
Naval Supply Depot, Mechanicsburg, Pa. 


Members and guests 


Post President William Strauss pre- 
sided and also delivered the invocation. 
Rear Adm. James B. Ricketts, com- 
mander of the Supply Depot, welcomed 
the guests to his activity and in announc- 
ing his forthcoming departure for Cali- 
fornia took the opportunity to say good- 
bye to his many friends present 

Capt. E. W. 


ident, introduced 


Sutherling, Post vice-pres- 
Admiral Metzger, a 
former shipmate. 

The admiral gave an informal and 
straightforward talk on the importance of 
the “industrial specialist” company in 
weapons development. He explained that 
he favored this term in place of “small 
business” when discussing ordnance prod- 
uction, and noted that the small industrial 
plant had many advantages in that man 
agement was more familiar with their 
programs and had more flexibility in 
adopting new ideas during production 
processes. He added that the small or- 
ganizations also operated on lower over- 
head costs. 

‘The Navy’s viewpoint on this subject,” 
he said, “is that the 
capacity of this country is required to sup- 
strength of the Nation. This 
means that we must take advantage of 


entire productive 


port the 


the specialized facilities and skills of our 
entire economy. We must minimize the 
costs to the taxpayer for the defense ef 
fort. This means that we are constantly 
attempting to introduce new suppliers, to 
encourage new skills, and to maintain 
specialized facilities and specialized tal- 
ent.” 

Admiral Metzger outlined the various 
means available to the small producer to 
keep abreast of defense requirements. He 
offered the following challenge to the in- 
dustrial specialist: 

“Our weaponry today is fantastically 
complex. There is application of a myriad 
of scientific disciplines in the defense pro 
gram. Inside those disciplines there are 


production techniques which lend them- 


| selves to specialized development. I see 


no reason why application of initiative, 
talent, and hard work cannot enable small 
companies to participate effectively, either 
at the prime-contract or subcontract level, 
in the defense program.” 

Guests at the head table not previously 
Break 


mentioned were Brig. Gen. D. E 
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field, commanding general, Letterkenny 
Ordnance Depot; Capt. J. M. P. Wright, 
A.O.A, Brig. 
Robert W. Daniels, Chambersburg, Pa. 


headquarters; and Gen. 


Engineering Documents Group 
Reviews Current Problems 
At New Orleans Meeting 


The Steering Committee of the En- 
gineering Documentation Section, Pro- 
duction Techniques Division, devoted its 
New Orleans meeting of March 14th to 
reviewing problems on hand and to the 
development of improved procedures for 
Section operations. 


Led by Chairman W. W. 


Radio Corporation of America, Moores- 


Thomas, 


town, N. J., the discussion first focused 
upon several new military specifications 
and standards, a Defense data require 
DOD 
Standardization Program for fiscal years 
1961, 1962, and 1963. Particular cencern 


was expressed about a trend from MIL 


ment study, and a draft of the 


D-70327 by some Government agencies 
To improve Section operations, rules 
of operation have been drafted and are 
under review. Further discussion covered 
controls ; 


subcommittee activities and 


maintenance of membership lists ; meeting 


schedules, programs and reports; and 


visitor control. A policy of establishing 
fees for meetings was adopted. 

Karl G. Philco 
Philadelphia, Pa., volunteered and was 


Seipp, Corporation, 
designated the Section liaison representa- 
tive to the Special Committee on Techni 
cal Publications. 


General Schomburg Speaks 
At Annual Dinner Meeting 
Of Lone Star Post, Dallas 


The Lone Star Post held its annual 
spring dinner meeting on March 17th at 
Club, Dallas, 
Tex. The guest speaker was Maj. Gen 


the Brookhaven Country 
Schomburg, Commanding Gen 
S. Army Ordnance Missile Com 
Redstone Arsenal, Ala. The 400 


members and guests at this affair repre 


August 
eral, U. 
mand, 


sented the greatest attendance in the his 
tory of the Lone Star Post for any meet 
ing. 

Post President Blake Caldwell presided 
and introduced General Schomburg who 
spoke on “Texas and Missiles.” The talk 
presented the basic concepts under which 
the missile program is being developed 
The status of the Army missile program 
was outlined and an idea of what we can 


expect in future developments was also 
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Ask your Du Pont Explosive Systems Specialist about: 








MILD DETONATING FUSE 


Protection against RF energy 


This new and unique ordnance device enables you to transmit a uniform, high- 
velocity detonation for unlimited distances — with essentially no risk of damage 
to adjacent components. 

You can get Du Pont Completely Confined Mild Detonating Fuse (MDF) in 
a variety of explosive trains, encased in concentric sheaths of metal, plastic, and 
fiberglas. It is far more insensitive to physical shock and RF energy than conven- 
tional electric systems, but can be easily fired non-electrically. 

The protective jacket shields it against stray electrical currents such as those 
emitted by radar, radio transmitters or other high energy generators, Thus, 
Completely Confined MDF protects against premature detonation. 

Also, non-electrical firing does away with the need for a source of EMF, 
enabling you to save weight by eliminating batteries. 

Now obtainable with a core load of 2 grains/ft. of either PETN or RDX and 
a detonation velocity of 6,500-7,000 meters/second, Completely Confined MDF 
offers you a fast, reliable impulse transmission medium. 

A DuPont Explosive Systems Specialist is available to help you with your 
ordnance design problems. Just write E. I. duPont de Nemours & Co. (Inc.), 
2446 Nemours Building, Wilmington 98, Delaware, 


WEAPON SYSTEMS 
FU’ SPECIALTIES 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Necrology 





resented, The presentation was vividly 
upported by action photographs of vari 
ous missiles 

Schom- 


At the conclusion of General 


burg'’s talk, he was made an honorary 
citizen of the State of Texas 

head table were: Ma). 
Mechling, A.O.A. na- 
Washington, D. C.; 
Commanding Officer, 


Walters, 


Gerald John- 


Guests at the 
Edward P. 
headquarters, 
Col. J. W. Milner, 
64th Artillery Camp 
Mineral Wells, Tex.; Col 
son, Jr., Commanding Officer, U.S. Army 
District, St. Louis, Mo.; Col 
East 
rexas Sector, VIIL Army Corps, Dallas; 
Arthur L. Travis, Dallas Sub- 
sector Commander, VIII Army Corps 
\lso, Leo S 
tive, Dallas Regional Office, U. S. Army 
District, St. Louis, Mo.; and 


Barras, S. J., who delivered 


Gen 


tional 


Group, 


Ordnance 

Movers S. Shore, Commander, 
| 1eut. ( ol 
Bassett, senior representa- 
Ordnanes 
Re V (ys | 


the invocation 


e THOMAS E., 
\tomi 


MURRAY, a 


Energy 


mem- 


of the Commission 


during a crucial period in the Commis- 


existence, and an active member 


sion’s 


sens ener mma NEN ar 


Ordnance Association 
New York City 


1961. He was a member of 


f the American 
for many years, died 1 
on May 26, 
the Association’s Council 
World Var 1] 


Metropolitan Engineering Company, Mr. 


During as head of the 


Murray won distinction in the design and 


production of mortar shell of superior 


quality and low cost 


Throughout his public life and since 


his retirement from the Commission in 
1957 Mr. Murray had been an outspoken 
development 


states 


continued 
United 


advocate of the 
of nuclear weapons for 
forces. He placed great emphasis on small 
warheads in contradistinction to the an 
larger weapons. He 


nihilation types of 


lost no opportunity to plead his cause 
and did so with facts, logic, and conviction 
which were characteristic of his entire 
life and work. 

Edward Murray, 
Edison, Mr. 


father’s 


The son of Thomas 
an associate of Thomas A 
Murray inherited his inventive 
genius and engineering skill. A native of 


Albany, N. Y., he 


Yale University with a degree in manu- 


was graduated from 
facturing engineering in 191] 

Mr. Murray held more than 200 pat- 
ents, also emulating his father who was 
application of 


a pioneer in the early 


electrical energy. He succeeded his father 


Rellabie Ignition! / 


PYROFUZE® is a bimetallic composition, the elements 
of which at 650°C alloy violently and exothermically 
resulting in deflagration without support of oxygen. 


Applications in the Ignition Field: 


For transmitting combustion—oct a predictable rate from one 


point to another in a hostile environment. 


In squibs, matches, and detonators — replacing sensitive 
compounds and conventional bridge wires. 


For direct ignition of solid and liquid propellants without 


complications of conventional igniter hardware. 


Write for Brochure 


PYROFUZE «ow 


¢ SIGMUND COHN corP 


as president of the Metropolitan Engineer 
ing Company and as board chairman ot 
later of 


Thomas E. Murray, Inc. He 


ganized the Murray Manufacturing Com 


pany for the production of electrical 


switches. It was this company that estab 
lished noteworthy records in the produc- 
tion of mortar shell. 

Mr. Murray was always of deep reli- 
gious faith and wide public interest. H« 
Interborough 


York 


serve i! 


acted as receiver of the 
Rapid Transit Company of New 
City in 1932 and continued to 
that capacity until the city took over the 
This 


service he performed at the request of the 


subways and elevated lines in 1940 


late Judge Robert P. Patterson who later 
became Secre tary of War 


In his plea for the lifting by the United 


States of its test ban on nuclear weapons, 
Mr. Murray 
Presidential candidates last fall. 
He foretold a 


addressed open letters to 
the two 
radically new type of 
nuclear weapon which would differ widely 


from its predecessors and insisted that 


irreplaceable time was being lost in dick- 
ering with a ruthless and uncompromising 
Communistic enemy. 

The American 
subscribes to Mr. 
itself has 
tion of nuclear tests. 

The the death of 
an ideal citizen and loyal member whose 


Ordnance Association 


Murray’s views and 


urged the immediate resump- 


Association 


mourns 


talents were given without stint for God 
and country. 


e RICHARD F. WEBSTER, 


tary-treasurer of the Sporting 


secre 
Arms and 
Ammunition Manufacturers’ Institute and 
of the Institute of Makers of Explosives 
died at Valley Stream, Long Island, N. Y., 
May 22, 1961 


of the Ordnance 


He was an active member 
Association from World 
War II days when he served as a public 
St. Louis Army 


rank of first 


information officer for the 
Ordnance District with the 
lieutenant 

In 1952 he succeeded the late Maj. C. 
Stewart Comeaux as secretary of the two 
a former 


York 


Institutes. Major Comeaux was 
president of the Association’s New 
Post. 

Mr. Webster was also treasurer of the 
Wildlife Management Institute and a past 
New York f 
Association Executives. His work for the 
Department in World War II 
was outstanding 


president of the Society ot 
Ordnance 
His talents for organiza 
tion were amply displayed in the two 
Institutes he helped to conduct for one of 


the Nation’s principal industries. 


e COL. 
(US.A., 
Eastern Defense Command and the First 
\rmy during World War II, died on May 
19th, at the Chelsea Naval Hospital, Bos- 


JOHN G. 


Ret.), 


BOOTON 
Ordnance Officer of the 
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Official U. S. Navy photograph taken through the Kollmorgen 8B Periscope of the Seadragon during its polar cruise in August, 1960. 


1,000 miles out to see 


volving optics, mechanics and electronics. For instance, 
Kollmorgen hot cell and underwater periscopes permit 


remote viewing and photographing of radioactive ma- 


Long, lonely reaches of the sea are prowled by our 
sentinel submarines scanning the endless surface, 
listening and looking for signs of man. Kollmorgen 
periscopes, standard with the United States Navy includ- 
ing submarines of the atomic fleet, are highly sophisticated 
electro-optical systems delivering dependably clear view- 
ing, photography and navigational data under the most 
severe conditions. 

The talents and facilities which produce these periscopes 
are continuously developing many other products in- 


» ; j ; jaf 
Resumes invited from qualified 


July-August 1961 


terial in nuclear installations. Continuous-strip cameras 
can now photograph the length of a moving track, 
entirely enclosed except for access as small as ! 
When you are seeking creative solutions to problems 
in areas such as remote viewing, testing, inspection, 
alignment .. . look to a proven source. A new brochure 


discusses Kollmorgen’s facilities and fields of interest. 


Address Dept 3 


CORPORATION 


NORTHAMPTON, MASSACHUSETTS 


K KOLLMORGEN 
Cc 





NOW! Even Greater Capabilities 


y))))- 


Curtiss-Wright NEW Model 424-D 


IMMERSCOPE 


ULTRASONIC FLAW DETECTOR 


New Features — Outstanding Flexibility 


A-Scan Presentation—Unidirectional pip on 7” 
cathode ray tube 

Multi-Technique—immersed or contact testing, 
using either single or dual transducer 

Exceptional Sensitivity—Ful!l amplitude response 
to %." diameter defect at 5, 10 and 15 MC for 
immersed 5 MC for contact testing 

High Resolution—Detects \%,” dia. defect 0.125” 
below surface at 10 MC for immersed — 0.040” below 
surface at 2.25, 5 and 10 MC for contact testing 
Dynamic Range—50 to 1 in IF mode, 20 to 1 in Video 
Hi-Low Voltage Switching--Enables use of titanate 
or zirconate transducers 

Variable Pulse Repetition Rate—200 pps steps, 
from 200 to 1200 pps 


Video or IF Modes—Choice of maximum sensitivity 
and resolution or maximum dynamic range 
High-Speed Flaw Alarm—Insures positive warning 
even at highest scanning speeds. Relay provided 
for controlling external circuits 

Sensitivity Time Controli—Compensates tor 
attenuation with depth 

Noise Suppression—Clips noise and extraneous 
signals below a controllable amplitude level 
Recorder Output Circuit—Provides signal for 
actuating Electrosensitive Recorder 

One Microsecond Video Delay—Enables flaw alarm 
gate to be positioned closer to video signal 

More Precise Control Settings—Additional precision 
potentiometers simplify setup and adjustment 


Necrology 


ton, Mass. 
Cadet Chapel, 
May 23rd. 

Colonel 
Ill., and received his early 
Abingdon, III. 
the U. S. Military 
was an instructor at West Point 
1915 to 1917. 

An expert in gunnery, he 
construction of the Erie Proving Ground 
during World War I, and from 1919 to 
1924 was executive officer to Maj. Gen. 
C. C. Williams, Chief of Ordnance. He 
was a member and later Chairman of the 
Ordnance Claims Board. He later served 
Boston Ordnance District and the 


Services were held at the Old 
West Point, N. Y., on 
Booton was born in Delong, 
education in 
He was graduated from 
Academy in 1911 and 
from 


supervised 


in the 
Hawaiian Ordnance Depot. 

Colonel Booton developed the mechani- 
cal time fuze while at Frankford Arsenal, 
Philadelphia, 1932 to 1935, after 


which he was in charge of the Ammuni- 


from 
tion Division of the Ordnance Technical 
Staff in Washington. He later commanded 
Arsenal, Tex. 


the San Antonio 


Following duty at Springfield Armory 


as chief of research and development, 


Colonel Booton retired in 1947 after 
thirty-six years of service. 

He then became connected with Hol 
& Whitney in Boston, fol- 


lowed by three years as a consultant at 


lingsworthy 


Watertown Arsenal, Watertown, Mass 
He was a former president of the West 
Point Society of Northern New England 
and of the New 
Statistical 
Alumni Graduate School 
and the As 
Accountants. 


England section of the 


American Society, a member 


of the Harvard 
of Business Administration, 
sociation of Cost He was a 
charter member of the Ordnance Associa- 


tion and will be missed by his many 


friends in and out of the service. 


a life member 


e EDGAR B. 


of the 


JESSUP, 
Ordnance Association, died in 
San Francisco, Calif., on May 11, 1961 
He was a leader for many years in the 
activities of the San Francisco Post and 
served on the board of directors and as 
president of the Post. 

] 


Mr. Jessup was president and gen- 


eral manager of Marchant Calculators, 


Inc., from 1933 until 1957 when he be 





came chairman of the board. He retired 


n from active office in 1958 when Marchant 
Custom-Designed Packages 

Any size or configuration of 
equipment, manual or automatic 
scanning, can be custom built 
to meet specific requirements. 


Application and Engineering services available 


Manuel Package—Mesel PT1001 was merged with Smith-Corona, Inc 
Manually operated bridge and 
scanner, precision manipulator, 
Immerscope, search tubes, trans- 
ducers and standard size tank 
(4 long x 3’ wide x 18 in. deep) 


Automated Package—Model 503 
Electrically driven for pre-pro- 
grammed scanning. Electrosen- 
sitive Recorder, Iimmerscope, 
search tubes, transducers and 
standard tank 


He also had been president of Marchant 
Calculators, Ltd., of Canada and _ the 
Mi irchant 

airman of Marchant Research, Inc. Be 


fore 1933 Mr. I 


Jessup had been with the 
Monroe Cz 
CURTISS@JWRIGHT =| 
" 


ulculating Machin 
lerwood Elliott Fisher Co 
CoRPoRation He was 


Princeton Division + Princeton, New Jersey 


Inter-American Company and 


Send for further information or phone SWinburne 9-0500 


Compal V 
director of the Saule Steel 
Company, the Western Die Casting Com 
pany, and the First Western Bank i 

Company 


Western Regional Office. Curtiss-Wright Corp., 7230 Varna St., North Hollywood, Calif. and was active it 


Mid-Western Regional Office. Curtiss-Wright Corp., Eedy Building, 2643-45 West Peterson Ave. Chicago, Ill. in his home city of Oakland 
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Bundy can mass-fabricate practically anything 


Almost any tubing component you may need—= weld® meets ASTM 254; Government 
simple or complex—can be mass-fabricated by Specification MIL-T-3520, Type III. Phone, 
Bundy. If you are planning a new product, write or wire: Bundy Tubing Company, 
Bundy specialists will work with you at any Detroit 14, Michigan. 


time to iron out kinks in ae 


tubing problems. Or perhaps Bundyweld, double-walled from 
Bundy engineers can help a single copper-plated steel strij 
. “6 : is mets -vically bonded through 
wins simplify the design— is mé lurgic lly bonde 1 thr , us 
: . 360° of wall contact. It is light- 


and cut costs—of existing : 


; 4 weight, uniformly smooth an 
tubing components. And easily fabricated... has remark 


when you specify Bundy you ably high bursting and fatigue 
get superior tubing. Bundy- strengths. Sizes up to 56” O.D. 


BUNDY. TUBING COMPANY 


DETROIT 14, MICH. ¢ WINCHESTER, KY. © HOMETOWN, PA. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, ITALY. JAPAN 
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NOW...A STATIC INVERTER 
TO WITHSTAND PUNISHMENT LIKE THIS ON 
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TANKS AND HEAVY-DUTY COMBAT VEHICLES 


New Hamilton Standard steam-proof inverter designed to meet rugged 
secondary power requirements in ambients to 150°F... shocks to 50G's 


A new solid-state inverter has been developed by Hamilton 
Standard to meet the full range of combat conditions in 
tanks and other ordnance vehicles. This unit is the result of 
a comprehensive development program in which the pri- 
mary design criteria were exceptional reliability in tempera- 
tures as high as 150°F and dependable performance despite 
shocks to 50G’s and constant vibration. 

Rated at 18-30 V DC input; 115 +5, —3 V AC output, 
the inverter operates at 400 cycles +1% and in ambients 
from —65°F to +150 F. The unit is silent, fully silicon- 
transistorized, and utilizes conservatively rated components 
throughout. It is completely sealed against water, dirt, dust 


.and impervious even to steam cleaning. Because the 
inverter is self-enclosed, internal temperatures may attain 
285 °F, yet performance is unaffected 

Although designed specifically for tanks, this static in- 
verter suits power requirements for a variety of ordnance 
vehicles. It is an ideal power supply for gyros, servos, con- 
trol motors, and power computers in such vehicles as 
weapon or personnel carriers, missile launchers, tank de- 
stroyers, and gun directors. 

An illustrated static power conversion guide is available 
on request. For your copy, write: Hamilton Standard 
Electronics Section 120, Broad Brook, Connecticut. 


UNITED AIRCRAFT CORPORATION 


DAML SUA DIVISION 


ELECTRONICS 
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farpen ter’ now makes 


~ 
“I? 


tainless Tubing and Pipe 


The right answers to a wide variety of corrosion 
and high temperature problems in heat transfer 
equipment and process piping systems are pro- 
vided by SEAMLESS Stainless Tubing and Pipe 
now made by Carpenier. At every stage of their 
manufacture, the accent is on quality and uni- 
formity. Both are initially hot formed by the best 
available extrusion process. Stainless alloys for 
their production are made in Carpenter’s own 
specialty steel mill to closely balanced analyses. 
Consistently uniform structure and utmost free- 
dom from impurities throughout these stainless 
steels are assured by Carpenter's exclusive 
Mel-Trol® process. 


Cold finishing gives all Carpenter SEAMLESS Stain- 
less Tubing and Pipe extremely close accuracy of 
0.D. and |.D. dimensions, excellent physical prop- 
erties and super-smooth surfaces. Optimum cor- 
rosion resistance, strength and working properties 
are made certain by careful annealing, pickling 


TENG’ 
. ‘ 


i ee 


and passivating under strict quality control. Rigid 
final tests and inspections insure that all Carpenter 
SEAMLESS Stainless Tubing and Pipe always is 
supplied exactly ‘‘as ordered”’. 


Both tubing and pipe are available to ASTM, AMS 
and Government Specifications in a full range of 
standard stainless analyses and Carpenter Stain- 
less No. 20Cb. Tubing sizes are 4" to 6%” with 
wall thicknesses of .004” to .864”. Pipe sizes are 
Ym" to 6” in Schedules 5, 10, 40, 80, 120, 160 and 
Double Extra Heavy. Popular types and sizes of 
both tubing and pipe are available from large 
stocks in principal U. S. cities. 





Get full information on your needs from the nearest 
Carpenter Representative or Distributor. A new 
Selecting and Buying Guide, Bulletin 128, is avail- 
able on request to The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


[arpenter ster. 


The Carpenter Stee! Company, Main Office and Mills, Reading, Pa. 


Export Dept., Port Washington, N. Y.—"‘CARSTEELCO” 
Alloy Tube Division, Union, N. J. 

Webb Wire Division, New Brunswick, N. J. 

Carpenter Stee! of New England, Inc., Bridgeport, Conn. 








NEW DEVELOPMENTS 





S 


ASW Drone Hel'copter 


;, oe Eas New Voice Radio 
Global Communications 


\ unique radio res employ- , - 
New 2!5-ton truck can cart 


Integrated Navigation Hunt for the Hunter 


1 1 ' 
a c + ; + A \ 


combine two advanced developmen é Mission ( 
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New Developments (Contd.) 





and coding speech signals into millionth- 
of-a-second fragments, combining them at 
random, and transmitting them all at once 
over the same channel. Only receivers pre- 
set for the proper code of a specific con- 
versation can receive it and reconstruct its 
fragments into a normal flow of speech. 
The coded circuits of transmitters can be 
match those of par- 


varied manually to 


ticular receivers 


Because of the random-access feature 
of RACEP, there is no central communi- 
cations center that can fail and thus para- 


Fach RACEP 


unit is self-contained and can reach any 


lyze total communications 


other unit from any location merely by 
setting its transmitter to the receiving code 
of the other unit 

until the 


call 


Callers do not have to wait 


channel is clear before making a 


Scores of callers on the same frequency 
can use that band at the same time due to 
the random-access technique. In addition, 
1 command override feature permits all 
receivers within range to accept an emer- 
gency call from a single transmitter orig- 
inating the call, regardless of whether the 
individual receivers are in use at the time 


the command override is employed. 


Breakproof Coder 

An optical device that makes codes and 
“breakproof” 
Nicknamed the 


unit it made up of more than 


secret messages was dis- 


closed recently “Scram- 
bler,” the 
300,000 tiny glass fibers, carefully ar 
ranged in approximately one square inch 
of space. After lining up the fibers, tech- 
nicians bend and rearrange them into se- 
cret patterns 

When the 
placed over a message the result is a maze 
Only 


the sender and receiver have the key fiber 


Scrambler coding device is 
of dots without any visible pattern 


optic ce coding dev ice, so the message Can- 
not be broken. 
Project Iceway 

\ 14,000-foot runway of natural ice and 
200-foot 500-foot circular 
North Star Bay, 
Greenland, have been constructed by the 
U. S. Air of a 
program in ice engineering entitled “Proj- 
the first 


Century-series 


several and 


parking pads of ice in 
research 


Force as part 


ect Iceway.” This is time that 


heavy jets and fighters 
have been used to test ice platforms 

The effect of such traffic is being deter- 
mined by measurements of ice deformation, 
its strength, density, elasticity, creep, and 
grain structure under actual operating con- 
ditions. 

The runway, near Thule Air Base, was 
constructed of natural ice. The parking 
pads, located on the shoreline end of the 
runway, were built by flooding. One pad 
was constructed of natural sea water; the 


others incorporate strands of fiberglass 


98 


a reenforcement technique developed by 
the Geophysics Research Directorate. 


Successful Rocket Belt 

For the first time man has used a rocket 
—carried on his back—to achieve con- 
trolled free flight over the ground, accord- 
ing to Bell Aerosystems Company which 
has built and flown an experimental rocket 


H. M. Graham hovers with Bell rocket belt. 


belt for the U. S. 
Research Command. 

Bell test 
has 


Army Transportation 


Harold M. Graham 

rocket lift 
(SRLD) over the ground at distances up 
to 360 feet 


engineer 
flown the small device 
Average altitude for distance 
tests has been from three to four feet but 
Graham also has flown to the top of 30- 
foot-high hills using the rocket belt. No 
attempts have been made to achieve maxi 
mum speed with the rocket belt, but the 
average speed on a test run was estimated 
at 20 miles an hour. 

Although the current device is a feasi- 
bility model designed to prove that light- 
weight rocket power can lift a man and 
transport him over the ground in con- 
trolled flight both the company and the 
Army have studied applications for opera- 
tional units that may be developed under 
the SRLD program. The most frequently 
mentioned military use of man-rockets 
would be to transport foot soldiers over 
surface obstacles such as streams, rivers, 
fields. 


Rocket belts may be employed during am- 


ravines, barbed wire, and mine 


phibious operations, permitting assault 
troops to fly from ship to shore. Rocket 
belts also could be used to reach the top 
of vertical obstacles such as cliffs and steep 
hills. 

Basically, the Bell man-rocket consists 
of a twin-jet hydrogen-peroxide propulsion 
system mounted on a fiberglass corset 
which has been molded to fit the back and 
hips of the operator. 

Metal control tubes extend forward on 
each side of the operator. A control stick 
on one tube permits the operator to change 
his flight 


hand throttle mounted on the other tube 


direction. A motorcycle-type 


allows him to regulate rocket thrust levels, 
thus controlling his rate of climb and de- 
scent. The device has proved so stable in 
flight that pitch and roll are easily con- 
trolled by movements of the operator’s 
body. 

The SRLD rocket prepulsion system is 
fully throttleable. When activated by the 
pilot’s controls, hydrogen peroxide is 
forced under pressure into a gas genera- 
tor where it contacts a catalyst and de- 
composes into steam. The steam escapes 
rocket nozzles providing 


through two 


thrust. 


New Antitank Weapon 

The 
developed Entac guided-missile system for 
tanks. The Entac is 
small, light, and suitable for use by the 


Army will purchase the French- 


use against enemy 
infantry. The missile is directed to the 
target by an operator who maneuvers a 
stick to give the appropriate correction 
commands transmitted through fine wires 
played out from the missile as it flies to 
the target. 

The 
thirty-seven pounds; 


missile and its launcher weigh 
the missile in flight 
weighs twenty-seven pounds. It carries a 
shaped-charge warhead designed for max- 
imum effectiveness against armor, and uti- 
lizes a solid-propellant rocket motor. As 
Entac equipment becomes available, the 


presently used SS-10 will be phased out. 


Ground Effect Machines 


Avro Aircraft Limited and the Ingersoll 
Kalamazoo Division of Borg-Warner Cor- 
poration have signed a joint venture agree- 
ment to participate mutually in future 

programs. A 
(GEM) is 


few 


ground-effect machine 


ground-effect machine a ve- 


hicle which travels a inches above 


the ground on a cushion of air emitted 
from jet nozzles in the underside of the 
vehicle. 

The two firms recently completed prepa- 
ration of a proposal to the Office of Naval 
Research for an amphibious GEM which 
would be used to bring troops and cargo 
from ships offshore through the surf and 
onto the beaches. 


Antisubmarine Helicopter 
Tests of the new antisubmarine HSS-2 
helicopter have proved satisfactory to the 
Navy 
S-2-F 


Helicopters, like the longer-range 


antisubmarine search planes, are 
based on carriers which move with other 
vessels under protection of aircraft. 
Major factors which make the HSS-2 
better than its predecessors are greater 
reliability for underwater 


speed and 


searches ; much more efficiency in perform- 
ing a continuous search of the area just 
ahead of its fleet; and less sound and vi- 
bration with the new motors, thereby bene- 
fiting both personnel and the delicate in- 
struments whose efficiency is a first need in 
detection of enemy subs. The new craft 
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APPARATUS DIVISION 
PLANTS IN DALLAS 


AND HOUSTON. TEXAS 


ADAR CAPABILITY... 


For systems requirements, Texas Instruments 
now offers major advancements in microwave 
techniques resulting from 15 years’ experience 
in the development and production of radar 
equipment. Significant technological advance- 
ments include receiver front-end improvement 
through the following... 


1. Broadband parametric amplifiers — typical 

improvement in radar system noise figures pos- 

sible with these devices ranges from 4 to 6 db. 

For comparable range improvement, using con- 

ventional techniques, it would be necessary to 

double antenna size or quadruple transmitter 

power. 

2. Pre-selector filters—screen out interference -_—— = 

“. § Ss Ss ——< . 
- her radars -_— aver ry mF 
from other radars, a . 

3. Solid-state microwave sources—used as 

local oscillators or parametric amplifier pump 

sources...these devices are crystal-controlled 

for high stability and can be used in any 

application requiring a stable, reliable signal 

source. 

Examples of TI radar systems operational 

today include the following... 

4. Surveillance sensors for the U. S, Army 

Signal Corps AN/USD-5 combat drone, pro- 

duced by Fairchild, 

5. AN/APQ-86 reconnaissance radar in the 

U. S. Army Signal Corps L-23 aircraft. 

6. AN/APS-80 radar and APA-125A indicator 

in U. S. Navy P3V ASW patrol aircraft. 

7. Engagement displays for Nike-Zeus — the 
U. S. Army’s anti-ICBM defense system, pro- 
duced by Western Electric Company. 

8. ASR-4 radar for Federal Aviation Agency 
controls airport traffic in congested areas. Dis- 
play console gives clear indication of moving 
targets. 

9. ASR-4 equipment cabinets typify system’s 
design —all components uncover for easy 


servicing. 


“~ TEXAS INSTRUMENTS 


|} INCORPORATED 


6000 LEMMON AVEN U € 
P.O. BOX 6015 DALLAS 22, TEXAS 





New Developments 





New Army 


Engine 


eae > a eae 


rSC-20 system. 


Radars for Mauler 


Speedy Runway Survey 
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The 


pilot 


The SD-1 Surveillance Drone flies remotely controlled 
tactical surveillance missions without risking manned 
aircraft or pilot. It is extremely mobile, simple to use 


and maintain, and can be readily adapted to carry TV or 


—~ 





is inside, flying over enemy lines. 


film cameras, infrared, radiation detection or radar 
reconnaissance equipment. The SD-1 is the Army’s only 
operational! surveillance drone. Northrop’s Radioplane 


Division developed and produces it. 


ais ~RADIOPLANE 
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Measurements are taken with two elec- 
tronic photoelectric cell-computer carts or 
One 
which transmits a light beam horizontally 


trailers houses a photoelectric cell 
across the runway surface 


Photoelectric cells in the second cart 
are electronically geared constantly to pick 
up the light beam from the first cart. On 
the second cart a small wheel rides along 
Linked electronically 


cells, the 


the runway surface 


to the photoelectric second 


automatically records the runway 


or profile with a computerlike 


cart 
“nattern” 
data storage unit. Stored on paper tape, 
permanent 


this information provides a 


record for later evaluation. 


New Light Helicopter 

The Bell Helicopter Company of Fort 
Worth, Tex., and Hiller Aircraft Cor- 
Palo Alto, Calif., 
Army light observation helicopter design 
competition. The Bell D-250 design and 
the Hiller Model 1100 


most suitable for meeting modern 


poration of won the 


were considered 
Army 
reconnaissance and mobility requirements 
and eventually for replacing three other 
Army aircraft now in use 
The 


weight, single-rotor, 4-place craft powered 


new helicopter will be a_ light- 
by a T-63 gas turbine engine and will be 
capable of carrying a 400-pound payload 
in addition to the pilot and fuel. With a 
speed of 110 knots, it will be as fast as 
the I 


rent H-13 and H-2? helicopters. 


19 airplane and faster than the cur- 


Helicopter Simulator 


The Navy recently accepted delivery of 


its first helicopter flight and weapons sys- 
tem simulator—-a training device that du- 
plicates the full performance range of the 
all-weather HSS-2 Sikorsky helicopter. 
The HSS-2 is equipped with the AN/ 
\QS-10 sonar and is designed as an ad- 
vanced system for antisubmarine warfare. 

Che helicopter weapons system trainer, 
the first ever to be produced, was designed 
Melpar, Inc., Falls Church, 
to the U. S. Naval 
Training Device Center, an activity of the 
Office of Naval 

The 


crews for all phases of tactical missions, 


and built by 
Va., under contract 
Research 


simulator will be used to train 


including communications, navigation, 
\SW search procedures, target tracking, 
detection and classification, and delivery 
of weapons. The flight-control equipment, 
cockpit, and 


trainer duplicate exactly the actual heli- 


sonar compartment in the 


copter. The forces felt by pilot trainee on 
his control stick and rudder pedals during 
operation are the same as those in the air- 
craft. The trainer simulates the behavior 
of a total of twenty of the helicopter’s sys- 
fuel, 


blade-folding, landing-gear, and armament. 


tems including oil and hydraulic, 


Che instructor can present the student 
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with problems involving as many as five 
underwater targets. The speed, rate of 
turn, heading, location, and depth of these 
targets can be suitably controlled. Oceano- 
graphic conditions such as sea state noise, 
bottom effects, and detection range can be 
programmed by the instructor. The aural 
and visual displays from the sonar trans- 
ducer, which is lowered into the ocean, 
also are simulated. 


New Oceanographic Camera 
\n oceanographic camera and synchro- 

nized electronic flash 

developed by Edgerton, Germeshausen & 


system have been 


Grier, Inc., Boston, Mass., for use with the 


Underwater flash unit, top, and camera, 
bottom, can operate under great pressure. 


bathyscaph Trieste. Designed for attach- 
ment to the outside of the Trreste’s hull, 
flash 


withstand pressure of more than 8 tons 


the camera and units are able to 


per square inch at the ultimate ocean 
depths of 37,500 feet. The system also is 
designed to withstand the near-freezing 
temperatures prevalent at extreme ocean 
depths, 

The camera unit contains two 35-mm. 
cameras, each capable of taking 500 pic- 
tures at a loading. Depth and time are 
automatically recorded with every expo- 
sure. Controls mounted inside the bathy- 
take 
only pictures which are of particular in- 


scaph enable the scientist crew to 


terest. 

Basic principles of the system were orig- 
inally developed by Prof. Harold E. Edg- 
erton of the Institute of 
Technology, who supervised design and 


Massachusetts 


construction of the present system. 


Research Ice Station 

Arlis-2, a drifting ice island used as a 
scientific research station, has been estab- 
lished by the Arctic Research Laboratory 
Arctic Ocean about 130 statute 
miles Point Barrow, Alaska. 
Arlis-2 (Arctic Research Laboratory Ice 
Station No. Two) 
established by the Laboratory, an Office of 


in the 
north of 
is the second station 


Naval Research facility operated by the 


University of Alaska under a contract 
arrangement. 
Arlis-2 2 by 3% 


thickness has not yet been determined, al- 


measures miles. Its 


though it is estimated to be more than 


fifty feet. Ice islands are composed of 


fresh-water ice and are many times thicker 
than the floe ice of the Arctic pack. The 
latter is commonly six to eight feet thick 
and is rarely as thick as twelve feet. 


Clean Room for Bearings 

Cleanliness is a relative term, but at the 
Fafnir Bearing Company it involves a 
“clean-room” system which is divided into 
several areas separating each of the con- 
cluding stages of miniature ball bearing 
production. 

The final assembly, inspection, and pack- 
aging of bearings for precision instruments 
and other mechanisms require conditions 
free from airborne dust and dirt to an ex- 
traordinary degree. For added assurance, 
the bearings are subjected to a series of 
cleaning processes, tests, and other pro- 
tective measures which guard against any 
possibility of contamination up to and in- 
cluding the time they are packed in sealed 
vials or bags. 

The air in all of the areas is passed 
through five filters, including two precipi- 
trons and one of the Cambridge absolute 
type, excluding contaminants over 0.2- 
micron or 0.000008-inch particle size. Tem- 
perature is controlled at 75 degrees, plus 
or minus 1 degree, and humidity is main- 
tained between 30 and 45 per cent. Both 
are monitored by a master control board 
located in the foreman’s office. Entrance 
of airborne dust is prevented by outward 
pressurization of the air, increasing by 
degrees in proportion to the criticalness 


of each area. 


Deep Dives Possible 


A Swiss diver interested in the physio- 


logical problems associated with deep-sea 
diving has successfully tested a gas for- 
mula which reduces by a number of hours 
the time required for divers to surface 
after deep-sea operations. 

Hannes Keller, a former mathematics 
instructor from Winterthur, Switzerland, 
recently made a demonstration dive to a 
simulated depth of 700 feet, performed a 
heavy physical labor test at that depth, 
and surfaced in about 2.5 hours, using the 
formulas and techniques he has developed 
Under present methods, such dives nor- 
mally require decompression periods sev- 
eral times longer. The Navy is planning a 
more detailed examination of Mr. Keller’s 
discovery. 

In developing his formula, Mr. Keller 
worked closely with Dr. Albert Buehl- 
mann, a noted physician specializing in 
respiratory and circulatory medicine at the 
University of Zurich. The basis of Mr 
Keller’s discovery is a mathematical for- 
mulation for the use of new breathing gas 
mixtures and new techniques in the use 
of these gases, along with a new series of 
decompression tables. Modifications in the 
proportions of the gases used are made 
at various points in the diver’s ascent. 
Details have not been made public. 
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Why abandon cracked-up equipment ? 


A tank is a formidable thing. 

But let one part break—and what happens? A lumbering 
giant comes to an ignominious halt. 

However, it doesn’t have to stay out of action, thanks to 
Northwestern, 

We can supply every part for tanks, or any U.S. made 
tactical and combat military vehicle NOW. What’s more, 
we can guarantee to keep that vehicle in all body and 


motor parts for 10, 20, 30, or as many years as vou use it. 


We go even farther than that. 


OTHER NAPCO DIVISIONS : Power-Pak Axle Div., Highway Safety Appliances Div 
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Crab Tractor Div., Federal Truck Div., Replacement Parts Div 


If we don’t have a needed part in stock, we’ll make it, 
and we'll make it according to original specifications, 
Nothing makeshift, mind you. 

That should explain why 40 nations, who have bought 
U.S. military equipment, come to us for spare parts. Why 
don’t you? For our free Master Parts Catalog, write us at 
Minneapolis 11, Minnesota, U.S.A. or cable Norauto, 


NORTHWESTERN 


*~/ ORDNANCE PARTS DIVISION 
NAPCO INDUSTRIES, INC. 
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Special Products Div. 





SPACE ARMAMENT 





New Propulsion Method 


4 


Projects Publicized 


. 1) } ’ 
mall bus! sw 
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LIFTS 20 TONS...light enough 
to be transported by landing craft 


... yet this rough terrain crane is built strong to take the stress and strain of 
heavy lifts, long hours, tough working conditions. It can travel through mud, sand, 
other slippery spots that would stop ordinary units. Its weight: only 25 tons! 


The carrier of this crane is just one of many special military machines 
designed and engineered by LeTourneau-Westinghouse to simplify and 
speed handling of material for the United States Armed Forces. 


When you assign a product-development project to LeTourneau- 
Westinghouse, it gets expert attention. Working for you 

are more than 500 scientifically trained men of diversified 
talents and extensive experience on military assignments, 

Also: more than two million square feet of plant area, 

specially tooled to produce wheeled transport, 

lifting, earthmoving and grading equipment, off- 

highway haulers. And, with world-wide distribution, 

you're assured of service and parts facilities anywhere. 


In addition to major product development, LW is 
available on sub-contract basis for the manufacture of 
nt parts — such as brakes, frames, control 

ystems, power transmissions, etc. Expert 
workmanship in metal fabricating and scientific 
methods of quality control assure you of a product 


or component that meets your exact specifications. 


When these services are required, 
please write or call collect our Government 
Sales offices listed below. 


20-ton rough terrain crane designed for U.S. Army Cory 
of Engineers is shown equipped with ao 30-ft strut bo 
Also available: six 10-ft insert sections, and a 15-f 
boom. Machine can be used for clamshell or drag 
work and also as a light b jozer. Crone is b 

Am can H t & Derrick Company; carrier, by LeTourn 


ouse Compony. 
240 


LETOURNEAU-WESTINGHOUSE COMPANY Peoria, illinois, Ph. 674-7711 + 916 Ring Bidg., 


1200 18th § N.W., Washington 6, D.C., 
Defense Products Department Ph. Federal 8-2191. 
A Subsidiary of Westinghouse Air Brake Company... Where quality is a habit Factories in Peoria, Illinois; Toccoa, Georgia; 
Indianapolis, Indiana; Paris, Ontario, Canada; 
Sydney, Australia; and Campinas, Brazil, 
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©) B-52 STRATEGIC BOMBER —Inertial system for heading and vertical reference and for accurate 
release of Hound Dog and Skybolt missiles; Doppler navigation system —all by General Precision. 


@ F-104) SUPERSONIC FIGHTER —All-attitude reference system by General Precision. 

© F-106A SUPERSONIC FIGHTER —Flight simulator and stable coordinate reference system by General Precision. 
@) B-58 SUPERSONIC BOMBER —Flight simulator by General Precision, 

©) F8U-2N SUPERSONIC DAY FIGHTER —Flight simulator by General Precision. 

© A3J-1 NAVY ATTACK BOMBER—Weapons system simulator—including flight, radar and ground 


mapping simulation- by General Precision. 
@) KC-135 JET TANKER Doppler system and directional gyro compass system by General Precision. 


F-100 SUPERSONIC FIGHTER —Doppler system—navigation computer and directional gyro compass system by General Precision. 
@ RF-101 SUPERSONIC RECONNAISSANCE FIGHTER—Doppler system and roll-stabilized 


directional gyro compass system by General Precision. 


RB-47 RECONNAISSANCE BOMBER —Doppler system, directional compass system and true-heading 


computer system-including flight simulator - by General Precision. 


@ B-70 HYPERSONIC STRATEGIC BOMBER —Uitra-high accuracy General Precision Doppler equipment for the bomb-nav system. 


@ RC-121D EARLY WARNING RADAR AIRCRAFT —Doppler sensor, Doppler-inertial combiner/position keeper, 
central gyro reference system and directional compass system by General Precision. 


@ A3D-2 NAVY ATTACK BOMBER—Bombing-Navigation computer by General Precision. 
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PRECISION IN COMMON 


Manned aircraft of the aerospace age share 
a common reliance on General Precision’s 
electronic and electromechanical systems 
in the performance of complex missions. 
Nearly all advanced aircraft flown by our 
armed forces incorporate General Precision 
navigation and heading reference equip- 
ment. In addition, the fliers that man the 
aircraft have been largely trained on 
General Precision flight simulators. 


The four divisions of General Precision, 
Inc., are consolidated for the systems man- 


agement of major new weapons and space 
projects. As a result, a manned-aircraft 


systems program can draw upon more than 
16,000 General Precision employees 
(including 4,500 scientists, engineers and 
technicians) and well over 2% million 
square feet of combined plant space. 


This combination of talents and facilities, 
backed by the corporate financial resources 
of General Precision, Inc., makes it pos- 
sible to develop, produce and manage any 
advanced system for manned aircraft. 


TODAY'S DEMONSTRATED 
ACHIEVEMENTS SHAPE TOMORROW 


GPL 


KEARFOTT 


GENERAL PRECISION, INC. _UBRASCOP' 


PRINCIPAL OPERATING SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION mil .4 


Tarrytown, N.Y. 
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UNDERWATER ORDNANCE 


P. Eleson 





Project Mohole.—C« 


nay stay in the satellite 





fats with transinterfac 
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"WEATHER EYE IN SPACE 








RCA-NASA Development of TIROS Advances Progress in Worldwide Weather Forecasting 


From its vantage point in space, TIROS is sending 


down to earth new, more definite pictures and data of 


the world’s everchanging weather patterns to aid man 
in his ageless efforts to control the elements. 
Incorporating revolutionary and advanced elec- 
tronic equipment, TIROS was designed, developed 
and built by RCA’s Astro-Electronics Division for 
National Aeronautics and Space Administration. 
Within its small circumference are miniature TV cam- 
eras, tape recorders, TV transmitters, command re- 
ceivers, timing mechanisms, beacons and telemetry 


equipment. In addition, it carries new scanning and 


non-scanning Infra-red Sensing Devices, developed 
by NASA, to measure and record the heat radiation 
of the earth and its cloud cover, and a revolutionary 
new Magnetic Orientation Device to capitalize on 
the effects of the earth’s magnetic field and maintain 


favorable orientation of the satellite for long periods, 


lopments in miniaturization, reliability, computing 


J , , ’ if 
i ¢ Onic ae i 


§ are conti ng to many of the 
nation’s leading space and } ile J 
Defe nse Electronic Products, Radio Corpo 


Camden, N. J. 





Underwater Ordnance (Contd.) 





} 


Watch 


for extensive 


oceanography—both as a_ tield 


technological development 
of new devices and techniques and as a 
growing market. Total government budget 
for oceanography jumps from $55 million 
in fiscal year 1961 $100 million 
in 1962: should hit $300 million by 1964 


Instrumentation, 


to nearly 


Everything is involved 
exploration, surface ship construction and 


outfitting, remote manipulators, maxi- 


mum-depth subs, automatic recording 


huovs 


ocean monitoring platforms, etc. 


look a 


today 


Submarines of tomorrow may 


lot different than those we know 
How- 
ever, if the observations of Dr. T. Yao- 
tsu Wu at Tech 


ire any criterion, they'll go farther 


and give a lot more sickening ride 


California Institute of 
nology 
und faster on much less energy than is 
now required 

both 
real and mechanical. Tentatively at least, 
he ha that 
that body undulations provide 


Dr. Wu has been watching fish 


determined fins are for sta- 
bility only: 
propulsion by creating a wave-form pres- 
sure differential; and that fish encounter 
minimum viscous drag by maintaining 
laminar flow of the water past their bod 


1s As 


undersea life from trout to porpoises, Dr. 


well as observing a range of 
Wu has built and studied mechanical fish 


in water tunnels. 


In case anyone missed it, Navy’s Asroc 
(antisubmarine rocket, or rocket-boosted 
has been declared operational 
fired the 
S.S. MAHAN, 


torpedo) 


ifter being successfully from 


ruided-missile frigate U 


perating miles off San Diego. 
\.0.A. members witnessed such 
while at sea the 
Beach during their 43rd 
m May 


Subroc 


fifty 
a firing 
Navy off Long 
Annual Meeting 


17th. Feasibility of Polaris and 


with 


underwater launching is being 
tudied at depths down to 175 feet below 
sea level 

this has to do 


ordnance (it could be a 


We're not sure what 


with underwater 


uman tactor in submarine crew selection 


day) but a tentative determination 


as been made relating the number of 


sailor sports to his degree ot 


tattoos a 
iladjustment. Dr. Richard P. Youniss, 
M.S.C., U.S.N.R.) of Catholic 


‘niversity, Washington, D. C., describes 


( Lieut 


this pictorial individual as “emotionally 


immature: proving that he is a tough 
ruy; attempting to gain some indelible 


evidence of his identification with a rough- 


ind-tumble masculine group; mixed up 
emotionally: the impulsive, over-aggres- 
sive type; in the lower intelligence range 


” 


may be 
that 


2-faced owls (stuffed) 


the remedy for 


Tw o 


too many seagulls 


110 


unmanned 
Navy 


chasers 


have a tendency to inundate 


oceanographic research platforms 
Electronics Laboratory seagull 
haven't reached a final conclusion yet, but 

after months under a variety of plat- 
form conditions including the staking out 
of two 2-f 
stuffed 


without people on board 


aced stuffed owls, one 2-faced 
owl, with people on board and 
preliminary in- 
dications are that people (busy) are a 
sure cure for ocean platform seagullitis ; 
two 2-faced owls are a major deterrent; 
2-faced indeterminable 


one owl is of 


value. 


A fuel cell with table salt as a reaction 
product has been built and demonstrated 
by Hoffman Electronics Corporation. The 
ce ll, 
a model little bigger than a wristwatch 


sodium-chlorine recently shown in 
at Army Signal Corps’ Power Sources 
Conference, produced an open-circuit volt- 
3.30 


suggested as 


age of volts. Larger versions have 


been submarine power 


sources. 
Solaris 


Torpedo device, 


(swimming, TV-guided, unmanned, cable- 


recovery 


operated vehicle developed by Vitro Lab- 
oratories) has passed all its tests success- 
fully, including recovery of a coffee can 
at a depth of 650 feet 


New sub-hunter aircraft, Lockheed Air- 
craft Corporation’s P3V-1 Orion, is now 
operational. A major modification of the 
Electra airliner, Orion carries magnetic 
anomaly, radar and sonar search gear, 
nuclear depth charges, and other ASW 


equipment. 


Coordinated ship electronic design is 
Navy's latest the 


compatability of electronics 


program to increase 
shipboard 
systems. Under the program, design, de- 
velopment, and plans for installation of 
electronic equipment on the Navy's capi- 
tal ships will be carried on concurrently 
and in close coordination with ship design 
and construction 

As a Boat 


General Dynamics Corporation, will pro- 


starter, Electric Division, 
vide electronics system design for a nu 
Hazel- 
tine Corporation will do the same for a 
Alpha 


Corporation will supply electronics design 


clear-powered attack submarine: 


guided-missile escort vessel: and 


for a guided-missile frigate. If results 
are satisfactory, this procedure will be 


come standard for naval ship construction 


From Davy Jones’ Locker 

Problem tn underwater mstrumenta- 
tion: Some Navy planners are beginning 
to feel like the 
medieval dungeon in which lurks an oubli 


inmate of a windowless 


ette. Problem arises in developing reliable 
instrumentations for underwater installa- 
(At 


Evaluation 


such as Autec 


Test 


tions big and small 


lantic Underwater and 


States M. P. Wennekens, U. S 
Naval Ordnance Test Station, 
Lake, Calif.: “One of the 
problems is the thorough understand 
the 


Center ) 
China 
more serious 


ing of marine environment and _ its 
influence upon the performance of various 
devices The oceanographic informa- 
tion of outside (of the Navy) agencies is 
usually too general.” 

Even though 


Problem in kill range: 


our underwater search and detection 
ranges are limited, they still exceed the 
range of the weapons that do the actual 
killing of another submarine. Nuclear 
weapons such as Lulu, Betty, and Subroc 
go part of the 
gap, but the Navy wants a greater family 


And 


besides, range of detection gear itself is 


way toward this 


filling 
fi 


of long-range underwater weapons 


heing increased. 


With 
the initial cost of major weapons plat- 


Problem in modificationability: 
forms, such as nuclear-powered subma- 
rines, high and rising, the need increases 
to “design ships which have a sufficient 
potential for modification,” according to 
BuShips Chief, Adm. Ralph K 
James. Designing the capability for modi- 


Rear 


ication into ships also means designing 
weapons systems and auxiliary equipment 
that can be kept current with technologi- 


cal progress. 


fathometers: 
Polaris submarine bottom tracking there 
the 


fathometer’s beam so that only the depth 


Problem in For precise 


is need for additional narrowing of 
of the ocean directly beneath the sub is 


measured—not that several degrees away. 


*m in damped hull construction 
Navy has developed laminated structures 
which effectively dampen transmission of 
submarine-created noise to the surround 
ing environment. These usually consist of 


bonded 
Needed: Capability to fabricate greater 


metals and nonmetals together 
variety of shapes and range of sizes that 
will do the job but still be pressure-tight 

‘mm im oceanography (there ar 
Navy has stated need for a fleet 


that are strictly 


many 


1 


of ships survey ships 


constructed, instrumented, and used solely 
for that purpose. They should be capable 
of gathering data from any and all depths 
ranging from the oceans’ greatest deep to 
shallow coastal areas. They should have 
precise surface-position-determining capa- 
bilities as well as a complete range of 


meteorological and ocean surface meas 
urement instrumentation. 

Eprtor’s Norre.—For an over-all picture 
of the detection proble m that the nuclear 
powered submarine will cause, the reader 
is referred to the article, “Antisubmarine 


Warfare,” by Adm. H. L. Miller, 


<2 
on page 153 


Rear 
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NUMBER 9—INSTRUMENT SERIES 


Reliability a Reality 
With Bourns Transducers 


In program after program...firing after firing...Bourns the most important missile and aircraft programs of our time. 
transducers are surviving the most brutal environmental pun- For engineering that combines design skill with success... 
ishment ever inflicted on sensitive instruments. Their ability promise with performance...contact Bourns, the pioneer in 
to provide precise indication of position, pressure or accelera- precision transducers. 

tion under any conditions has contributed to the success of 


BOURNS 
TRANSDUCERS 
HAVE 
CONTRIBUTED 
SIGNIF ANTLY 
TO THE 
FOLLOW 


Pioneers in transducers for position, pressure and acceleration. Exclusive manufacturers of Trimpot®, Trimit® and E-Z-Trim®. 
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MISSILE SUPPORT EQUIPMENT 


Robert S. Sartoris 





Missile Base Construction 


s or Vehicles? 








ORDNANCE 





AT 
THE 


CONTROLS 


ROCKET TESTING 


Rover . one of EG&G's major 
current activities is the design and 
control, 
data 
Project 


of a instru 


ai 


operation 
mentation d acquisition 
system for Rover, the 
project for development of nu 
powered rocket 
vehicles for 


exploration. EG&G is the 


clear enaines 


and 


space 


principal 


outer 


deep 
instrumentation 
tractor for all past and presently 
planned full-scale testing of the 
Rover engines. 


UNDERWATER 
EXPLORATION 


As one of the earliest pioneers 
of underwater photography 
EG&G's capabilities in this flela 
are unique. EG&G camera and 
sonar equipment can penetrate 
to the ultimate 37,500 ft. depth 
and are adding substantially io 
man's knowledge of the undersex 


EDGERTON, 


160 BROOKLINE AVE., £ TON 


WESTERN OPERATIONS: P.O. BO 
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on three new frontiers... 


Rover ... Plowshare ... Vela 
... the ocean's floor... here at 
these outposts of advanced 
engineering you will find 

EG&G men and techniques. 


An informative brochure which 
describes the breadth and 
depth of EG&G's capabilities 
is available on request. 


NUCLEONICS & 
INSTRUMENTATION 


Plowshare...this is the program for 
development of peacetime uses 
of nuclear explosions. Measure- 
ment, timing, control and record- 
ing instrumentation by EG&G is 
vital to Plowshare’s Project 
Gnome, the project for the evalu- 
ation of techniques for under- 
ground generation of nuclear 
power and production of isotopes 
for industrial use. 

Vela .. . EG&G, oriented in the 
design, installation and opera- 
tion of nuclear detection and 
measurement systems, is contribut- 
ing its skills to this international 
nuclear explosions detection pro- 
gram. 


For information about employment 
prospects with this unique, vigorous 
organization write in confidence to 
Lars-Erik Wiberg. All qualified applicants 
will receive consideration for 
employment without regard to race, 
creed, color or national origin. 


MESHA N & GRIER, INC. 


H TT TEL. ( e CABLE: EGGINC, BOSTON: TWx 
NEV. — SANTA BARBARA AIRPORT, P.O. BC 


GER 


X 1912, LAS VEGAS, 


USE 


8, GOLETA, CALIF, 
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Scraper-Dozer Bucket Loader Rough Terrain Crane Concrete Mixer Runway Sweeper Tanker 


Army Universal Engineer Tractor built by Hendrickson Manufacturing Company, Lyons, Illinois. Strength with light 
weight obtained with use of USS “T-1" Constructional Alloy Steel and USS MAN-TEN High Strength Steel. 


This mark tells you a product is made of modern, dependable Steel. 





TO” (LRG. tig 
“a6 u—o—-o Gwuag 


Freight Carrier Snow Plow Rotary Snow Plow Dual Flat-bed Carrier Dual Scraper Troop Transporter 


It digs 


it flies 
TE SWIING oe coose oren cre vines 


The Universal Engineer Tractor, rubber tired (RT), can do 
the work of a dozen differentmachines merely by substitut- 
ing interchangeable sections. Basically, it isa 250 HP steel 
tractor-scraper dozer that can be flown in a C-130 Aircraft 
(they call it UET-RT) and parachuted into a combat area, 
and ready to operate. In addition, being sectionalized, it 
can be quickly disassembled for transport by other types 
of aircraft. The tractor, although it is lightweight for air- 
borne use, can transport 10 cubic yards of earth at 35 
MPH. It was designed by Barnes & Reinecke, Inc., Chicago 
engineers, to the requirements of the United States Army 
Engineer Research and Development Laboratories at Fort 
Belvoir, Virginia. Three and a half tons of weight were 
saved by designing the yoke, dozer arms, front and rear 
axle housings, and basic bowl structure with USS “T-1" 
Constructional Alloy Steel. ‘‘T-1"" Steel’s minimum yield 
elt: ig =p strength of 100,000 psi permitted working stresses of 
60,000 psi. USS MAN-TEN High Strength Steel with 
A 50,000 psi minimum yield point, in the bowl, side plates 
and dozer blade saved more weight. The complete unit 
was built tough and strong with 7,500 pounds of USS 
“T-1" and MAN-TEN Steels. For other military vehicles, 
United States Steel makes extremely tough, rolled armor 
plate, in addition to a complete line of weldable, formable, 
high strength and alloy steels. For more information, 
write United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. USS, “T-1"" and MAN-TEN are 
registered trademarks. 


United States Steel Corporation « Columbia-Geneva Steel 
Division - National Tube Division « Tennessee Coal & Iron 
Division -« United States Steel Supply Division -« United 
States Steel Export Company 


United States Steel 








MATERIALS PROGRESS 


George S. Brady 





Civilian Industry and Defense. 


estimated that 


New Corn Mill. 


Plastic Truck Tank. 


{ t truck dey ped fo 


twenty 


. 1 
stainless-steel 


Polypropylene Tubing. 


equipment 





Aluminum Cans. 
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U o iv BUAKD: 


Six MONTHS FROM CONTRA \CT TO COUNTDOWN 


qisr IWVEWIN GEG o GUE VUNTI “Ta 


‘ om P 
Just six months 1d Operatior izing t tandaras 


| ) ( tract award, Nort began de 


1] operated by personi 


+ 


op is at work on more advanced versions of Datico to 


NORTRONICS 
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she ck ” 


resistant, have rounded corners to elim- 


former wooden travs, are more 


inate collection of impurities, permit un- 
limited hot-water sterilization, and are 


stackable. 


Versatile Beryllium.—Deryllium is be- 
coming a preferred metal for many uses 
in high-speed aircraft and missiles, but 
its relative scarcity and high cost mili- 
tate against its employment for 
products. Wth a 
100,000 pounds per 


only 


civilian 


tensile strength above 


square inch and a 


specific gravity about one-quarter 


that of 


weight ratio is equal to a steel that would 


steel, its structural strength- 
have a tensile strength of 450,000 pounds 


inch. Its stiffness is also 25 
than that of steel 


1,500 


per square 
per cent greater 


It resists oxidation to degrees 


Fahrenheit and retains 50 per cent of its 


vield strength to 1.000 degrees Bervilium 


also has a very high specific heat factor, 
more than four times that of titanium, so 
that it is useful as a heat sink to absorb 
frictional heat from high speeds. 

There are those who say that the sup- 


ply of beryllium is sufficient to meet 


demands, but actually the potential de- 


mand is suppressed by the high cost, 


which, in some of the desired finished 


sheet forms, ranges higher than costs 


of the precious metals. There is a large 


potential demand for the metal which 


would become an actuality if an assured 
supply at lower cost were possible. There 
is also a large potential market for beryl- 
lium-oxide ceramics for high-temperature 
shielding and for electronic Beryl 


uses 


lium also is valuable as a booster for 
rocket fuels and explosives, but the pres- 
ent cost and relative scarcity exclude it 
from this use 

demand 
The 
answer does not lie in stockpiling. The 


Mine ~ 


ores 


In case of a war einergency, 


for beryllium would expand rapidly 
Bureau of already has demon- 
strated that little as 


per cent beryllium oxide can be concen- 


with as one 


trated, and laboratory work also has 


shown that some of the low-grade ores 


can be acid-leached—not possible with 
conventional beryl ores 

Beryllium occurs in more than thirty 
minerals, and there are large domestic 
leposits of a number of these minerals. 
The real answer to the supply and cost 
problems appears to be in devoting more 
research funds to the study of new meth- 


xls of extracting the metal from its ores. 


Insulating Materials.—At the other ex- 
treme of the materials picture is mica, to 
which much stockpiling attention has 
Natural 


the strategic importance that it had dur- 


ing World War Il. 


been given mica no longer has 


Besides the contin 
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uous uniform mica sheet produced 


both flake 


mica flake, with or without a binder, in- 


trom 


natural mica and _ synthetic 
numerable other substitutes are available 
at the present time. 
Rogers Corporation, 
now has a new one, a rag paper with a 
nylon film extruded directly on it, giving 
a high-dielectric sheet without the use of 
National Vulcanized Fibre 


Company, Wilmington, Del., also has a 


Rogers, Conn., 


an adhesive. 


new insulating sheet, called Anilite, avail- 


0.004-inch. It has the 


strength of vulcanized fiber, and the low 


able as thin as 


moisture-absorption rate of a phenolic 
laminate. 

\ new plastic insulating sheet of the 
Pennsalt Chemicals Corporation, Phila- 
delphia, called Kynor, good for tempera- 
Fahrenheit, 
1,280 


fluoride, 


tures to about 350 degrees 


has a dielectric strength of volts 


per mil. It is a_ vinylidene 
(CHa*CF.) x. The great advantage of mica 
substitutes is that they come in continu- 
ous uniform sheets adaptable to produc- 
tion methods. 

Fibrous Metal Gaskets——Under an Air 
Force contract, Armour Research Foun- 
developed a 


dation, Chicago, IIL, has 


fibrous metal for gaskets and O-rings 
which provides tight seals at high pres- 
sures and temperatures. The material is 
made with a skeleton of stainless steel 
or other resilient metal fiber and then 
impregnated with a filler of magnesium 
or other soft metal to give conforma- 
bility. It 


use in hydraulic systems to withstand 


was designed primarily for 
pulsating pressure of 5,000 pounds per 
square inch at temperatures to 1,200 de- 


grees Fahrenheit 


New Lead Alloy.—Another new wrin- 
kle in metal technology has come out of 
research at Wicronized Metals, Inc., Long 
Island Citv, N. Y 


thermic reduction of metals from solvent 


The research on exo- 


solution was undertaken with the idea of 


obtaining pure metal powders of sub- 


micron particle size. But from a solution 
of lead and alumnium salts the company 
states that it has obtained a lead “alloy” 
containing submicron particles of alumi- 
num oxide, AlsOs, evenly dispersed in the 
lead matrix. The alloy thus obtained has 


increased structural strength 


lead, 


in the corrosion resistance. 


a greatly 


compared with with no reduction 


Tool Steels.—The 
Mines, Ottawa, has de- 


veloped a series of uranium tool steels of 


Uranium Canadian 


Department of 


high fatigue strength and improved phys- 
Only 
to 0.05-per cent, of uranium remain in the 
stated that the 


been patented, but the idea is not new, as 


ical properties small amounts, 0.01 


steels have 


steels. It is 


at least one American company was pro 


ducing uranium steels before restrictions 
were placed on the use of uranium during 
the war. Uranium is a powerful deoxi- 
dizer as well as a carbide-forming agent 
in steel. 


Lightweight Barges.—Reynolds Metals 
Company is pushing the idea of alumi 
num barges for transporting chemicals. 
The first of the all-aluminum barges, be- 
ing built at the Todd Shipyards, Houston, 
from the 


Tex., to chemicals 


Texas plant of the Diamond Alkali Com 


transport 


pany, will be 98 feet long, 35 feet wide, 
and weigh 86 tons. Light weight per load 
unit, chemical-corrosion resistance, and 
low maintenance costs are the big fac- 


tors. 


Anodized Aluminum.—In the develop 
ment of the Image-orthicon camera, RCA 
Laboratory scientists gained some new 
insights into the physical properties of 
anodized aluminum which may be useful 
in other applications. The camera target 
consists of nickel plugs embedded in a 
diamond-patterned insulating film of alu- 
minum oxide obtained by anodization. 
There are 750 to 1,000 plugs per linear 
inch, and the oxide prevents latera! leak- 
age of the secondary electrons which are 
ejected when the photocathode electron 
stream strikes the target 

On the 


charge results which is a replica of the 


target a pattern of positive 


optical image projected on the photo- 


cathode, and these secondary electrons 
are collected by a fine-mesh metal screen 
mounted close to the target. The anodized 
oxide coating makes the target capable of 
storing patterns for many seconds for 
memory plates. 

The point of interest here concerns the 


films 
which are deposited. It was found that 


physical differences in the oxide 


when aluminum is anodized in an elec- 
trolyte of sulphuric, phosphoric, oxalic, 
or chromic acids a porous oxide is formed 
which is much heavier than the nonporous 
films formed in ammonium citrate, tar- 
trate, or borate solutions, but the pores 
are holes a few hundred angstroms in 
diameter perpendicular to the aluminum 
surface. However, a nonporous barrier 
film can be grown next to the hase metal 
to a definite thickness set by the electro 


lyte and the anodization potential. 


New The 
lubricant, molybdenum disulphide, has an 
reaction (the pH is 3.4 to 4.9) 

tends to corrode bearings 
But now, the McGee Chemical Company, 


Lubricants.- high-pressure 
acid 

which metal 
Upper Darby, Pa., has a group of lubri- 
called McLube, 
molybdenum disulphide coated with sili 
con-alkyd, 


resin to bring the pH to about 7 and 


cants, which consist of 


silice me-phenolic, or other 


reduce corrosion. They can be used at 


temperatures to 700 degrees Fahrenheit. 
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MAULER 
MOBILITY 


-BY FMC 


SELF-CONTAINED 
WEAPONS SYSTEM 











For further information, write on com- 
pany letterhead to Preliminary Design 
Engineering Dept., FMC Ordnance Divi- 
sion, P.O. Box 367, San Jose, California, 
Phone: CYpress 4-8124. 
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The striking power of the Army’s Mauler automatic- 
firing air defense system, now in development, will 
be extended by its exceptional mobility — engineered 
and built by FMC. Working closely with Convair/ 
Pomona, Convair Division of General Dynamics 
Corporation, and ARGMA, an element of the U.S. 
Army Ordnance Missile Command, FMC is respon- 
sible for (1) the tracked carrier, adapted from our 
standardized M113 vehicle, and (2) the launching 
pod assembly and the auxiliary power unit. Result: 
a self-contained weapons system, tracked for on-road 
or off-road mobility in any terrain. 

When mobility is the question, call in FMC, since 
1941, a leading designer and builder of military 
standardized vehicles. 
























































Putting Ideas to Work 
FOOD MACHINERY AND CHEMICAL 
CORPORATION 


Ordnance Division 
1105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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Nuclear Rockets 


Liquid Rockets 
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Permanent 
Color Change 


HOT 
SURFACE 
TEMPERATURES 


Thermochrom 


Temperature Indicating Crayons 


Easy to carry and use, Thermo- 
chrom crayons are indispensable 
when quick checks of hot surface 
temperatures are desired. A clearly 
visible, distinct change of color in- 
dicates temperature reached. All 
color changes are permanent and 
much easier to recognize than old- 
fashioned, melting type indicators. 
Heat indication accuracy is unaf- 
fected by high voltage, magnetic 
fields, ionized gases and static elec- 
tricity. Eighteen crayons cover tem- 
peratures ranging from 150° to 
1240°F. Crayons $2.00 each. Full 
assortment $36.00. 

Write for additional information or phone SWinburne 9-0500 


curtiss (62) wricHT 


Princeton Division corporation Princeton, New Jersey 
Also available through AIRCO Distributors 


Colorful folder available 











A.O.A. DIRECTORY AND INDEX 


e The Annual A.O.A. Directory for 1961-1962 is now 
available. It contains rosters of the national Council, 
officers and directors, and advisory board of the As- 
sociation, It also shows the officers and directors of 
each local A.O.A, Post and the members of the 

national Technical Divisions and Sections. The Direc- 

tory also includes the Honor Roll of the Company 

Members of the Association, and an organization chart 


of the national society. It is available to A.O.A. mem- 





bers only. 
—_—_————— 


The Index to Volume XLV of OrpNance also is now 
available. It is arranged alphabetically by subject 
and author with title page for binding and covers 
issues No. 241 (July-August 1960) to No. 246 (May- 


June 1961) inclusive. 


@ Allow three weeks for delivery. Address requests to: 
AMERICAN ORDNANCE ASSOCIATION 


Mills Building . Washington 6, D.C. 
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a 146-foot-deep underground silo at Vandenberg Air Force Base, 
Calif. The first-stage thrust was 300,000 pounds. For this silo 
launch, the exhaust flames (over 5,000 degrees Fahrenheit in 
temperature) are deflected upward through special ducts and 
released at the surface of the ground and parallel to the missile’s 
flight. Titan I squadrons will be raised to the surface prior to 
launch. Titan II, using storable propellants, will fly out of the 
silo under its own power. The test, however, used cryogenic 
Titan I propellants. 

Decision on the new Atlas-G booster still has not been made. 
New H-2 engines could give a total launch thrust of 560,000 
pounds or 660,000 pounds. The former, with Centaur second 
stage, could put 18,000 pounds into 300-mile orbit or 3,500 
pounds into a 24-hour orbit. The larger thrust, also with Cen- 
taur, could put 20,000 pounds into a 300-mile orbit or 4,000 
pounds into the 24-hour orbit. Without Centaur, the G version’ 
could put about 4 tons into a 300-nautical-mile orbit. 

First view of the second-stage Centaur rocket was given re- 
cently. To be used with the Atlas-D booster, the first Atlas- 
Centaur is slated for launch in November. By the end of 1964, 
some 15 vehicles will be launched. The second stage gets its 
power from two 15,000-pound-thrust liquid hydrogen-liquid oxy- 
gen rocket engines. 

[wo new developments may have far-reaching implications 
for future large-thrust liquid rocket engines. In test at Pratt & 
Whitney Aircraft, East Hartford, Conn., is a vectorable plug 
nozzle. In this technique, a number of rocket engines are clus- 
tered around a truncated cone plug. The method allows thrust 
direction control, throttling, and multiengine safety features 


Propellants used in the tests were nitrogen tetroxide oxidizer 


and unsymmetrical dimethylhydrazine. 


Propulsion engineers at the University of Michigan have been 
working to harness the detonation of hydrogen and oxygen mix- 
tures. Their device is called a rotating detonation engine. In a 
circular groove cut into a metal block, a hydrogen and oxygen 
mixture is introduced and detonated. The detonation proceeds 
around the path at supersonic speeds. 

The high energy release rates (100 times that of standard 
rocket engines using the combustion process) could give an en- 
gine of 1.5 million pounds’ thrust in a detonation area of only 
1.4 square feet or an over-all engine diameter of only 6 feet. 
The detonation engine, however, is still in an early phase of 


development. 


Solid Rockets 


Big solid rockets have been in the news and (along with nu- 
clear rockets) are being proposed as a way for the U.S. to catch 
up in the rocket race. On May 9, 1961, Aerojet-General Corpo- 
ration announced the successful firing of a 25-ton subscale unit 
representing the largest known segmented solid motor. The unit 
was 65 inches in diameter, produced 160,000 pounds of thrust, 
and was made up of 2 cylindrical segments locked together. The 
firm has proposed a huge 17-million-pound-thrust solid engine 
which could burn for over a minute and put 7 million pounds 
into space. It woud take thirty months to produce such a rocket 

\ super solid rocket which could launch an Apollo-type vehi 
cle has been suggested by Hercules Powder Company. A design 
of 6 sections has been proposed for a multimillion-pound-thrust 
rocket which would be 50 feet high and weigh over 30 tons. 

Soon to be fired is a 250,000-pound-thrust conical segmented 
motor by United Technology. Under NASA contract, three seg- 
ments will be used. Burn time is over one minute and total 
weight is over 75,000 pounds. The motor could be scaled up to 
deliver 3 million pounds of thrust; clustering these units could 
give a booster of 15 million pounds’ thrust. 

The Army’s 2-stage solid rocket, Pershing, made a successful 
flight in which it exceeded the range of the Redstone missile (a 
liquid rocket which it is to replace), although the Pershing was 
preset to cover less than maximum range. The inertially guided 
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nissile carried a new tapered nose sec- Electric Rockets 
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No. 4 in the series of A.O.A. monographs on Civil War armament 


NOTES ON CAVALRY WEAPONS 


of the American Civil War 


By Col. Berkeley R. Lewis 


This, the fourth and last in a series of monographs Colonel Lewis, a well-known weapons historian 

is devoted to weapons used and small-arms expert, has illustrated this précis 

by both the Union and Confederate cavalry. Two with 129 photographs—most of them taken of his 
weapons—the revolver and the breech-loading car- own collection of cavalry weapons. Seldom, if ever, 
bine—were brought to a high degree of perfection has a collection so pertinent to the text been avail 


during the Civil War. able for public study. 


32 pages $1 to A.O.A. members $2 to nonmembers 


— ALSO AVAILABLE — 


Notes on Ammunition otes on Naval Ordnance 
of the American Civil War of the American Civil War 


By Col. Berkeley R. Lewis By Eugene B. Canfield 


] } ! 
heretofore not readily 


A detailed study of the small-arms and artillery ammu- 
nition used in the Civil War. Included are descriptions, 
charts, lists of ammunition types, and authentic drawings. mmunition, torpe 
Colonel Lewis covers a period of many advances in ammuni and the South. Ir 
tion which greatly influenced military arms and tactics. ing the characteristics of 1 


32 pages $1 to A.O.A. members $2 to nonmembers 
1 


Notes on Or dnance hin : S10 “se sansialitas 40 0 wmmanibionn 
of the American Civil War ORDER YOUR COPIES NOW! ~qgp 


So oe ae a ae ee ae ee oe ee ee 


By Harold L. Peterson 


The essential information 


| TO: A.O.A., Book Service, Mills Building, Washington 6, D. C. | 


on the principal small-arm: " a or , 
and artillery used by both 
armies in the Civil War, in 
cluding charts, illustrations, 


nd ; . riVINngG : 
an¢ authoritative text giving My check for $ is enclosed. 


characteristics. Written by 


Harold RR Peterson, National CHECK 
Park Service historian and a ONI I am not an A.O.A. member ($2.00 for each copy 
recognized authority on 


American arms and armor. NAME 


Membership application & dues enclosed ($1.00 for each copy)* 


ADDRESS 


20 pages $2 to nonmembers 


performance and military 
} PLEASE I am an A.O.A. member ($1.00 for each copy I 


$1 to A.O.A. members CITY, ZONE, STATE 
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ARMAMENT ELECTRONICS 


Traver B. Van Vliet 





Ground-Air Communications.—.\ir 


Force Cambridge Research Laboratories 
tests have indicated the feasibility of us- 
ing ionospheric scatter for 2-way ground- 
air communications at ranges exceeding 
1,000 miles. Operating at about 50 mega- 
cycles, an AFCRL station near Bedford, 
Mass. 
munications 
KC-135 
1,200 miles. 

Ranges of up to 1,500 miles were ob 


was able to maintain teletype com- 
outfitted 
range of 


with a 
tanker 


specially 


turbojet at a 


tained under favorable conditions, or at 


the expense of an increase in the error 


rate. The ground station’s power output 


was 50 kilowatts. The aircraft was out- 
with a 5-kilowatt 
10-kilowatt 


powerful ever operated aboard an air- 


fitted transmitter and 


two most 


transmitters, the 


cratt. 


Long-Range Telemetry.—A new long- 
range airborne telemetry system has been 
developed by General Electric Company. 
The system, called Synchrolink, is a digi- 
tal telemetry system employing pulse code 
with shift keying 
According to the company, 


times that 


modulation phase 
(PCM/PS) 
the system has a range three 
of any telemetry system yet flown. 
“light-beam” radar 


Radar.— A 


for many scientific explorations, includ- 


Optical 


ing mapping the moon more accurately 


than before, has been developed by 


Hughes Aircraft Company as a research 


ompanion to its new Colidar spacecraft 


radar, as noted in the May-June 1961 


issue of ORDNANCE. 


Kventually an optical radar operating 


from earth could spotlight its beam on a 


moon area only ten miles in diameter. 


This would make possible sharper pic- 
tures than those now made by “illuminat- 


ing” the moon with radio or microwave 


signals from ordinary radar which dis- 


large areas 
that The 


radar has exceptionally high angular reso- 


perses its beams over such 


their intensity is dissipated 


and, although still in early stages 


lution, 
of development, it produces a beam one 


hundred times as narrow as the signal 





"liet ts a student of engineer- 


Ur. Van I 


ing and mathematics. He ts active in 


mmateur radio and also in experimental 


fronics 





from conventional radar. In outer space 


there are no clouds or atmosphere to 


absorb the radar’s optical beam. But even 
on the ground in the earth’s atmosphere 
between two 


the device can distinguish 


adjacent 10-foot-wide objects five miles 
away. 

The key part of the radar is its light 
source, a “laser” (for light amplification 
by stimulated emission of radiation), 
which produces an intense burst of pure 
beam. For ra- 


red light in a narrow 


short pulse of laser 


The light reflects 


dar operation, a 
light strikes a target 
back 


where it is detected by a light-sensitive 


from the target into a_ telescope, 
phototube. The time needed for the light 
burst to make the round trip provides an 
accurate measurement of the distance of 
the target 

The 
sunlight or other 


radar can operate in scattered 


illumination because a 
red filter in the blocks out all 
kinds of light except the precise color of 
the laser beam. This permits the device 
to function better in daylight than previous 


receiver 


optical radars, which use white light. 
The company expects improvements in 
the radar’s design and further develop- 
ment of the laser to enable the experi- 
mental system to operate at much greater 
distances than those achieved up to now 
sunlight and seven 


—two miles in full 


miles at night 
Guided Missile—An air-to- 


surface missile capable of locking on a 


Visually 
TV or visual image of a target has been 
developed by the Hallamore Division of 
Siegler Corporation. In an aircraft, the 
pilot would select the target visually or 
from a TV display and the aircraft-car- 
ried missile would home on this. If the 
aircraft were pilotless, the battlefield com- 
mander would select the target from a TV 
image relayed to him from the drone. 
An airborne jet 
tested 
by the Air Force in a Boeing B-52 and a 
F-106. The 


to save maintenance time by indicating 


Jet Engine Analyzer. 


engine analyzer system is being 


Convair system is designed 
trouble spots and reducing the need for 
The 


Instruments, Inc. 


removals system was de- 


Howell 


engine 
veloped by 

Three-Dimensional Radar.—The first 
known radar display device to present a 
picture of 


progressive three-dimensional 


the trails of aircraft under surveillance 
by an operating radar has been revealed 
by Hughes Aircraft Company. The dis 
play, called “Stereoscan,” because it pro- 
vides depth perception enabling the viewer 
to distinguish altitude separation among 
target trails as well as their range and 
bearing, was shown operating in con- 
nection with Hughes 3-D Frescan radar. 

This radar is now being used by the 
Navy on ships at sea and is similar to the 
3-D 
deployed by the Army with Missile Moni- 


company’s Frescanar system now 


tor in Europe. 


Airborne Atomic Clock.—An airborne 
atomic frequency standard has been pro- 
duced for the Air Wright Air 
National 


Company. The device, weighing only 62.5 


Force’s 
Development Division by the 
pounds, is the smallest atomic clock ever 
produced. Earlier laboratory models de 
veloped by the company weighed about 
600 pounds. 

Interplanetary Magnetic Field.—Infor- 
mation provided by the Explorer X space 
vehicle has revealed an _ interplanetary 
magnetic field several times stronger than 
had been anticipated. Scientists of the Na 
tional Aeronautics and Space Adminis 
tration are currently reducing the data 
to provide precise measurements over the 
flight The 
used in planning 


profile information will be 


future manned space 
flights and in studies of solar-earth plasma 
relationships. 

high 


High-Power Tropo-Scatter.—A 


power tropospheric scatter transmitter 
developed by Radio Engineering Labora- 
tories is expected to permit ranges be 
tween terminals twice that of most exist 
ing systems. According to the company, 
the power output of the system is seven 
times that of any FM tropospheric-scatter 


transmitter ever built. 


VLF According to 
tests Naval 
Laboratory in conjunction with its Lofti 


Satellite Relay. 
conducted by the Research 
satellite, very low frequency radio could 
be used for space-vehicle guidance and 
for communications with submerged sub- 
marines by way of satellite relay. As 
VLF signals are able to penetrate water 
and ice, the Navy has employed them 
submarines. 


for communications with 


However, the use of these frequencies on 
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a global basis has required highly ex- 
pensive and powerful ground stations. In 
the tests with the Lofti satellites, VLF 
signals were transmitted to the satellite 
from a ground station located in the 
Panama Canal Zone and rebroadcast at 
VHF frequencies to NRL and NASA 
ground stations. Current Naval Research 
Laboratories plans are to launch three 
or four more Lofti satellites. 


Superpower Tubes.—The Department 
of Defense has initiated a program to 
encourage and coordinate applied research 
In superpower tubes for use in deep 
space probe tracking and the detection 
and tracking of ICBM warheads. Pro- 
grams are being sponsored by the Ad- 
vanced Research Projects Agency, Army, 
\ir Force, and the Department of De- 


fense. 


More Efficient Transistors.—A re- 
search program aimed at the develop- 
ment of a smaller, more efficient silicon 
switching transistor has been launched 
by CBS Laboratories under sponsorship 
of the Army Signal Research and De- 
velopment Laboratory. Goal of the pro- 
gram is to cut internal power losses 
which would permit more dense pack- 
aging without the usual cooling problems. 


Transit Solar Cells.—The Applied 
Physics Laboratory of the Johns Hop- 
kins University has selected Hoffman 
Electronics Corporation to provide solar 
power supplies for a forthcoming series 
of the Navy’s Transit navigational satel- 
lite experiments. In addition to manufac- 
turing all the solar cells for the space 
heacons, the company will provide one 
half of required satellite power panel 


assemblies. 


Optical Space Tracking.—General [lec- 
tric Company is currently developing a 
combination of a high-power telescope and 
high-sensitivity television tube for use in 
optical tracking of space probes. The vis- 
ual tracker is intended to be used in con- 
junction with other devices such as radio 
telescopes. The system offers the advan- 
tage of being able to track a space vehicle 
in the event its transmitters should cease 
to function. 


Automatic Photo Inspection.—Accord- 
ing to tests carried out at Cornell Aero- 
nautical Laboratory, a perception-type in- 
strument could be used to scan the large 
number of photos produced by a military 
reconnaissance or meteorological satel- 
lites, picking out those photos which are 
of potential value. These could then be 
analyzed by human operators. Tests 
were sponsored by the Office of Naval 


Research. 
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Some of the 
Ordnance Associates 
Equipment on the 
Mercury Project — 


Pressure 
Squib 


. Instant & Time 
SA Delay Igniters 
‘~ 


High Pressure Squib 


TEL Aa 


Rides with Mercury! 


In the Mercury Project, as in program 
after program, Ordnance Associates 
Pyrotechnic and Explosive Devices are 
chosen for critical assignments demand- 
ing proven reliability. 


FOR CAPSULE RECOVERY — Ord- 
nance Associates High Pressure Squib 
OA-B10, ejects the Drogue Parachute... 
Gas Generator Igniter OA-A4, and Time 
Delay Gas Generator Igniter OA-AS, fire 
the main and reserve parachute ejector 
systems... Four Reefing Line Cutters 
OA-D2, control parachute delayed open- 
ing... Drogue Gun OA-T1, with Gas 
Fired Mechanism OA-A10, Time Delay 
Cartridge OA-A15, and Auxiliary Time 
Delay Igniter OA-A2, supply reserve 
drogue parachute deployment system. 


FOR OPERATIONS “ON IMPACT”— 
Two Ordnance Associates High Pressure 
Squibs OA-B6 power the disconnects on 
main and reserve parachutes...Two 
Reefing Line Cutters OA-D2, release the 
capsule’s radio antenna. 


Ordnance Associates, with its proven 

capability and reliability—from concep- 

tion to manufacture — stands ready to 
support your efforts. 


ORDNANCE ASSOCIATES, INC. 


855 El Centro St., South Pasadena, Calif, 
MUrray 2-2873 
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Invite Your Friends to Membership ... Now! 


AND RECEIVE AS AN AWARD 


wad rr. ~? 
or 


Series ll, # 2 \__=— 


actual size 11 X 14 inches 


TWO SERIES of 
A.O.A. PRINTS 
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Secondly, we must have land, sea, and 
fighting 
These 


“balanced,” or capable of 


uir forces that are capable of 


vith or without nuclear weapons 
forces must he 
most effectively to en 


being combined 


gage—and ultimately defeat—similar en- 


emy forces in either limited or general 
ar. A substantial portion of these forces 
should be deployed overseas at all times 
Finally, we must have long-range air 
and sea lift swiftly to project our military 
strength abroad—or to reenforce our for- 
ces already deployed 
These 


necessary 


threat 


military forces will give us the 


posture to meet any type ol 


enemy They also will provide the 
means to counter successfully a growing 
challenge that is presented in the form ot 
subversion or belligerency below the level 
of open warfare 

Positioning of our forces overseas as a 
principal means of executing our forward 
points up a fundamental change 
Nation’s foreign policy that has 


World War II. Before that 


war we had pursued a traditional peace 


Strategy 
in our 
occurred since 
time policy of “no foreign entanglements.” 
However, after World War II, the ag 
designs ot the Communists be- 
clear Che 


Il left many nations as in 


gressive 
came all too aftermath of 
World War 
viting vacuums to be exploited by emerg- 
ing Communist imperialism 

joined with 


lo counter this threat we 


other free nations in a collective effort to 
preserve our freedom and independence 
\ major step in execution of that policy 
stationing of our 


they 


involved the forward 


military forces where could assist 


our allies in repelling military aggression 


should it occur 


In contributing to these forward de 


ployments, more than forty per cent of 


ur Army is overseas. Strategic and tacti- 


cal units of our Air Force are stationed 


abroad, and our Navy makes a major con 


Med- 


leet in the 


tribution with the Sixth Fleet in the 


terranean and the Seventh 


ar East 


These forces must be ready for any 


from continental land wartare to 


| desert operations, and for such 


ks as amphibious or airborne 


Further, they must be pre- 


warfare of any 


participate 


mm small limited wars to general 
Their task 


esx cially 


ar war general nuclear 


would be vital since they 


be required, at the very outset of 


areas Overseas 


h a war, to hold critical 


enemy attack. During this 

of a general nuclear war our 
forces and allied forces might well be out- 
umbered. This is all the more reason for 
is to deploy forces overseas which are 


strong enough to withstand the enemy 


he reenforced 
United 


mslaught until they can 


We are now expanding our 


130 


United 


This will enable a 


States Special Forces—both in the 
States and overseas. 
substantial increase in the numbers of 
forces that are trained 
traditional—but 


Cor- 


allied indigenous 
these less 


forms of conflict. 


to combat 
highly effective 
respondingly, critically important training 
of these forces in such fields as counter- 
intelligence and civil affairs can be 
stepped up. This training is essential to 
complete success in unconventional oper- 
ations 

Much remains to be done to develop the 
kind of military posture our country needs 
to meet our responsibilities to the free 
world in the trying years ahead. In a dy- 
namic world, we must continually reap- 
praise the strategy and the forces required 
to meet the full span of the threat. I as- 
sure you that the Defense team is doing 
its utmost to ensure that this country de- 
Before the 


Combined Civic Clubs, Columbia, S. ( 


velops the needed strength 


Air Force Safety 


Tuomas D. Wuitt 
Chief of Staff, United States 


GEN 
4 lir Force 


ODAY, safety is a business in the Air 
Force. It is an integral part of our 
weapons systems practically from the first 
line on the drawing board, and flying 
safety experts are deeply involved in all 
stages of the development, production, and 
testing—as well as in the operational em- 
ployment 

Moreover, our safety programs have, of 
beyond the limited 


When atomic 


necessity, expanded 
definition of flying safety 
energy was introduced into the military 
forces, the need for a nuclear safety pro- 
gram became immediately apparent. We 
have had such a program in effect for sev- 
eral years. Now that missiles are with us 
and our missile force is rapidly growing, 
we also require an active missile safety 
program. This also is in being. 

Nor is this the end of it—the United 
States is taking its first short steps into 
space—with the near-term goal of placing 


man in the fringes of this environment. 
And one of the 


man in space is a sure-fire guarantee that 


prerequisites of placing 


we can bring him back alive and well... . 

The object of all this effort is not just 
to propel a human being into space—a 
passive passenger, like Ham, along for the 
ride. The airman that we place in space 
thinking, 
one who is fully operational in his 


must be a reasoning, useful 
man 
new environment and one who is a major 
contributing factor in whatever mission he 
The X-15 and the Dyna- 


Soar are our initial efforts to place a man 


is performing 


at speeds and altitudes never before 
achieved. Of equal importance, they are 
our first attempts to place him in this 
medium with the ability to control his ac- 
truth, to be 


tions—in master of his 


destiny. 


We certainly don't expect our job in 


the future to be easy. The history of our 
efforts in the past indicates that safety 
problems mount in proportion to the com- 
plexity of equipment. On the other hand, 
imagination, and open- 


bold new ideas, 


mindedness will be at a premium—as they 
We must not allow 


selves to be handcuffed by tradition. The 


are right now our- 
progressive approach always has been an 
airman’s approach. Aeronautics and astro- 
nautics are closely allied sciences, and we 
have not touched the infinite number of 
possibilities which exist in either of these 
areas. 

New and 


achievement are ahead of us 


challenging horizons of 
there for 
the taking providing we reach out for 
them and put them to work for us. It is 
to this end that the Air Force is dedica- 
Before the 


Force 


ting its full energy and effort. 
Order of Daedalians, Kelly Air 


Base, Tex. 


Industry and Defense 
LIEUT TRUDEAt 
Chief of Army Research and Development 


Gen. ARTHUR G 


HAT more can industry do to ad- 
vance development programs in the 
military area? Here is my 2-word an- 
swer : investigate and act. In so far as our 
mutual interests are specifically con- 
cerned—these are the keys to productive 
Army-Industry partnership. 
1. Investigate —Army 


Development has just published a signifi- 


Research and 


cant tool for the use of America’s leaders 
R&D 
a presentation in eight 


in science and  technology—the 
Problems Guide 
volumes of the problems which currently 
perplex us and on which we need and in- 
vite your help. 
Scientific and technological progress 
generally is asserted to be ahead of mili- 
tary thinking, but such is really not the 
In our Army R&D Problems Guide 
thousand 
break- 


systems, ma- 


case 
we have outlined more than a 


areas in which we are seeking 


throughs on new weapons 


tériel, and devices. Solutions to these 


problems would greatly strengthen our 
military posture and bring revolutionary 
versions in concepts of the ground bat- 
tle 

2. Act.—If we 
Nation and the world in the great strug- 


freedom against slavery, 


are going to save this 


gle of our time 


order against chaos—then we are going 
to have to conserve both time and money 
faster, more 


We must have action eco- 


nomical action—in the Military-Industry 
partnership. 

It is now taking too long from the con 
cept of an idea until a piece of equipment 
is placed in the hands of the most self- 
reliant man in the world—the American 
fighting man. As one authority aptly said, 
“there is a frightful interval between seed 


and timber.” (Contd. on p. 132) 
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Vibration exciters, precision centrifuges— 
these are among Arma environmental test 
facilities used to subject weapons systems to 
performances far beyond actual operation 
—to assure reliability, accuracy and long 
service life. 


predictable by test... proved by performance 


In the receiving areas, in the materials test labora- 
tory, on the production lines, in assembly and at the 
final test station . .. wherever you look in the Arma 
plant you'll see quality control and inspection equip- 
ment in use. Here rests the responsibility for main- 
taining the reliability of Arma systems. 

And, Arma systems are famous for reliability: All- 
inertial guidance for the Atlas ICBM, a proved system 
of intercontinental range accuracy... the defense 


system for the B-52... shipboard fire control and 
navigation systems...anti-submarine warfare 
systems. 

Arma’s chief contribution to our national defense 
effort is the ability to deliver reliable systems—on 
schedule and within the budget. All research and 
development, engineering and production are based 
on that philosophy. Arma, a division of American 
Bosch Arma Corporation, Garden City, New York. 
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Lead-time is a key factor in meeting the 


Communist threat. Our present weapon 
it is running on the 
This 


achieve a technological 


lead-time is too long 


average of seven to eight years. 
means that if we 
break-through today, it will be 1967 or 
later before our new weapons systems 
will be in production. 


Meanwhile, 


the secret even a full two years after we 


if the Communists can steal 
have it (or have it handed to them for 
that matter), they can still beat us to the 
punch 

We must whip this lead-time problem 
too much depends upon it—and I believe 
we can whip it through more rapid, com- 
plete, and secure exchanges of informa- 
tion between the Army and industry at 
every stage of development. 

We must continue to adopt new pro- 
cedures to expedite developments such as, 
to overlapping and telescoping phases of 
the R&D 
engineering testing concurrently or on a 


cycle, conducting user and 
combined basis, and starting production 
engineering and tooling as early in the 
development cycle as possible 
Longer lead time invariably leads to 
We all must do better in 
Present 


increased cost 
this regard costs are exces- 
sive At times, I think we literally 
are pricing ourselves out of the ability to 
defend ourselves 

What this man’s Army is looking for in 
missiles, vehicles, and other equipment can 
covered by the concept— 
and reliable. We 


not the Rolls- 


gene rally be 

cheap, simple, 
are in the Volkswagen 
We want 
We want function, not frills... . 


effective, 
Rovce class a good design, in- 
itially 
to continue to 


If private enterprise is 


flourish in this country—and it won't be 
then, 


then 


the America we love if it doesn’t 
what I say, 


engaged in defense in- 


and I mean precisely 


private enterprise 
dustries must exercise stronger manage- 
ment, greater initiative, and a more Spar- 
tan approach. Let's tighten our belts and 
get back to 


instead of indulging in luxuries we 


a comfort—if not a necessity— 

basis 

can't afford 

7 ~ o 

ly a courageous and 
thinks it 


It seems that or 


far-sighted company nowadays 
can afford to investigate and act in terms 
of what is best for our country first in- 
stead of what is obviously and simply best 
only for itself! I 


some! I wish there were many more! 


am thankful there are 


If this great Nation is to triumph over 


Communism, retain the American way of 


life, achieve new heights of progress, ad- 


vance science and technology, and lead 


the underdeveloped peoples of the world 


toward a brighter future, then we Amer- 


icans—individual and  corporate—must 


place the public interest above self-interest 
time 


every We must burnish bright the 


shield of American character. Unless we 
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scour it ourselves, it will be scourged by 
others. —At dedication ceremonies, Philco 


Research Laboratories, Blue Bell, Pa. 


Ships of the Future 


ReAR ApM. RALPH K. JAMEs 
Chief, Bureau of Ships, 
United States Navy 


UR ships have increased tremen- 

dously in capability over the years, 
but the requirements placed upon them 
also have managed to keep ahead. One 
such requirement is the increased speed 
necessary to provide our surface ships a 
tactical advantage over the modern high- 
speed submarine. We find, however, that 
the conventional ship is limited by a nat- 
ural barrier, the wave-making resistance 
which must be overcome when ships are 
driven at higher speeds. 

\ possible answer to this problem is 
the hydrofoil concept where we reduce re- 
sistance by lifting the hull clear of the sur- 
support 
through struts which are attached to hy- 


face of the water, providing 
drofoils or wings riding just below the 
surface. 

In addition to the speed advantage, the 
hydrofoil craft is capable of navigating 
quite comfortably areas where waves or 
swells would cause a conventional ship of 
comparable displacement to slow. Fur- 
thermore, the hydrofoil craft may, if de- 
sirable, operate for extended periods on 
the surface as a conventional ship. 

Based upon a research program extend- 
ing back over some twelve years and the 
rather impressive performance of a 5-ton 
test craft, SEA Lecs, the Navy included 
in the fiscal year 1960 shipbuilding pro- 
gram a submarine chaser hydrofoil, PCH. 
The mission of the PCH will be to con- 
duct antisubmarine patrols in harbors, 
harbor approaches, and coastal waters. 
When 1962, it will be 
the first military hydrofoil 
craft designed by and built for the United 
States Navy. 

The PCH will be 117 feet in length, 
displace 110 tons, and attain speeds of 
over 40 knots 
of the water will be measured by a sonic 


delivered in late 


operational 


Height above the surface 


device, and control of the craft will be pro- 
vided by an electronic autopilot. This sys- 
tem offers the advantage of higher speeds 
in the more severe weather and is rela- 
tively insensitive to the direction of en- 
counter of the seas. 

We currently are evaluating proposals 
from industry to design and build a 250- 
to 300-ton hydrofoil research ship, AGEH, 
which, in the initial version, will be cap- 
able of speeds of 40 or 50 knots. At a 
future date we expect to convert this craft 
for operation in the supercavitating speed 
regime, 80 to 90 knots. The AGEH will 
demonstrate the open-ocean capability of 
large hydrofoil craft at both moderate and 
high speeds, and it will, along with PCH, 


provide essential information relative to 
military applications of the hydrofoil con- 
cept 

We are not that 
these two craft will provide the ultimate 


in capability and have under way in the 


satisfied, however, 


Bureau of Ships an extensive research 
and development program in the follow- 
ing areas: 

1. The 
which could permit hydrofoil speeds of 
80-90 knots. In this area, the 
evaluating proposals from industry for the 


phenomena of supercavitation 


Bureau is 


design and construction of a 15-ton super- 
cavitating test craft. 

2. The refinement of design techniques 
and criteria and a search for the most 
suitable materials. 

3. Investigations which will permit us 
to design and build ships larger than 
AGEH. 

4. The application of the hydrofoil in a 


military role. 

In addition to the hydrofoil program 
the Bureau of Ships is actively pursuing 
a program to exploit the air-cushion ve- 


hicle or ground-effect-machine concept. 
We call such craft “hydroskimmers” be- 
cause they will actually skim or float over 
the water on a cushion of air. The hydro- 
skimmer never touches the ground or the 
water except when at rest and in this way 
avoids the friction of the water. 

There are several basic types of hydro- 
skimmers. The simplest of these to de- 
scribe and understand is the plenum type. 
Picture if you will an inverted flowerpot. 
Now attach a simple air hose to the hole 
in the base of the pot. Turn the air on and 
the pot will float above the 
table. The height at which it floats is a 
Now 


add some form of propulsion to this flow- 


ground or 
function of the amount of air flow. 


erpot, either in the form of an air propel- 
ler or a turbojet, and you have a very 
rudimentary hydroskimmer. 

This craft is inherently capable of very 
high speed (about 100 knots) and from a 
military standpoint offers several attrac- 
tive features. It has a large load-carrying 
capability when compared with helicop- 
ters and has great flexibility of operations 
as a result of its ability to operate just 
The 
looks promising in applications such as 
landing craft, high-speed patrol boats, and 
mine-countermeasures craft. Finally, in 
larger sizes it offers potential in the ASW 
field. 

As with hydrofoils, we have initiated a 
research program which has 
the construction of several test craft vary- 
ing in weight from 2,000 to 4,500 pounds. 
Beyond this we have asked industry for 


above the surface. hydroskimmer 


resulted in 


proposals on a hydroskimmer of about 
twenty tons and expect to award a con- 
tract for design and construction in the 
fall. Ultimately we will want to build ve- 
hicles displacing several hundred tons as 
a part of a shipbuilding program and be- 
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yond that we are thinking in terms of 
displacements of 
ae 


several thousands of 
Our studies have led us from above the 
floor 
and all intermediate levels. They have re- 


surface of the waves to the ocean 


sulted in designs of landing craft, for 
example, hydroskimmer 
principle, which debark 
mother ship and finally land troops and 


equipment well upon or behind the beach. 


employing the 


would from a 


They have resulted in novel types of anti- 
submarine ships, some of which have had 
drafts as much as 160 feet in order to get 
a sonar transducer down deep into the 
ocean. 

We 


types, 


have come up with submersible 


including a submersible aircraft 


carrier whose protection would be af- 
forded by the ability to disappear beneath 
the surface. We have even been able to 
design amphibious types which, although 
capable of beaching like an LST, could 
also make their approach to the beach in 
a submerged condition. 

Significant advances have been made in 
the design of submarines during the past 
few years. Both the fleet antisubmarine- 
warfare type and the fleet ballistic missile 
submarine of today reflect the value of 
our experience with nuclear power in 
NAvTILUus and with the revolutionary hull 
form of ALBACORE, 

The THRESHER class is designed pri- 
marily to destroy enemy submarines but 
also will be extremely effective against 
surface ships. The bow of this submarine 
is especially configured for optimum per 
formance of the long-range sonar 
it houses. 

Another 


marine will be provided by the 


indication of the future sub- 
AGSS 
submarine 
1961 


small 


or experimental deep-diving 


included in the ship- 
This 


from 


which was 


building program vehicle 


which resulted our investigations 
into deep-depth design, will lead toward 
the ultimate development of larger, deep- 
diving, combatant submarines.—B5efore 
the Navy League of the United 


Washington, D.C. 


The Nuclear-Propelled 
Spacecraft 


Harotp B. FINGER 
Manager, AEC-NASA Nuclear 
Propulsion Office, and Assistant Director 
for Nuclear Applications, NASA 


UR nuclear rocket program is being 

conducted with the requirements of 
planetary missions in mind. I am con- 
vinced that our program will provide us 
with the nuclear rocket technology for 
planetary missions and that, with suffici- 
ent support, it will almost automatically 
with a capability to perform 
landing mission and 


provide us 


the lunar with the 
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technology required to provide tor exX- 
tensive manned lunar operations such as 
will be required, in time, when bases have 
been established on the moon 
We believe that we are ahead of the 
Russians in the development of nuclear 
propulsion systems and we therefore be 
lieve that we can beat them in the lor 
range space program 


By comparison with chemically pro- 
pelled spacecraft, a nuclear rocket space 
900,000 to 1,000,000 


pounds—one-tenth the size of the chemi- 


craft would weigh 


cal vehicle. It would probably have 3 
stages propelled by engines having nu 
clear reactor thermal powers in the range 
1,000 to 8,000 megawatts. It would 


still have to be assembled in the earth or 


from 


bit. Two to four launch vehicles or launch 
freighters would be required to place in 
orbit all the material, equipment, propel- 
lant, etc., that would be required for as- 
sembling the spacecraft. 

It is 
launch 
that 


landing mission 


recognize that the 
the 


manned 


important to 


freighters could be vehicles 


would perform the lunar 


In addition, the reactor 
powers required for the planetary trip are 
in a range that could be used in vehicles 
for lunar landing operations. The technol- 
ogy required for planetary missions would 


provide much of the equipment requir¢ 
for the performance of extensive lunar 
operations 

It is generally agreed that the perform- 
will 


manned missions 


require the use of nucl 


ance of planetary 
ear-energy systems. 
From a practical point of view, chemical 
that job 
they could, you may be interested in 

that analyses have indicate 
that the cost saving of the nuclear rocket 


systems could not do Even if 


; 


knowing 


over the chemical rocket system, including 


} 


the development costs, appear to be so 


great that the nuclear rocket would pay 


for itself on its first planetary mis 

We must recognize, however, that suc 
cess in the nuclear rocket program is not 
We are 


and advanced technology, 


’ er 
developing a 


but 


yet assured 
our 
to date has been very encouraging 
We have tested three researc! 


vices with gaseous hydrogen as a propel 


j 


reactor de- 
lant and water as the pressure-shell and 
These tests 
with necessary information on our 


provided us 


desig 


nozzle coolant. 
techniques and with an improved under- 
standing of materials operating at condi 
those that be e1 

countered in nuclear rocket systems. This 
Kiwi-A tests remarkably 
successful, particularly for a point so early 
The 


initi- 


tions similar to will 


series of was 
in the development of a new system 
Kiwi-B series of reactor tests to be 
ated later this year will incude tests with 
liquid hydrogen as a propellant and as a 
coolant of all critical parts 

erefore, 


Our long-term lead in space, tl 


requires that we treat the nuclear pro- 


gram with a strong sense of urgency at 


that we support it accordingly am co! 
fident that we can develop the systems 
that we will need for such planetary mis- 
retain our 


We must ensure that we 


+ 
} 


ths 


§10ns 
lead in area {t ARS-Oak Rid 
Vational Laborat leeting, Gatlin 


Tenn 


Power by Nuclear Fusion 


Dr. GLENN T. SEABOR 


Chairman, U. S. Atomic 


Eneragy Commission 


Os controlled thermonuclear ri 
search effort concerns the diversified 
program to determine the feasibility of 


producing power through the use of the 


energy of nuclear fusion 

For those who may not have 
this field closely, the 
problem is to heat a mixture of ions, sucl 


investigators’ first 


as deuterium and tritium, to a tempera 


ture sufficient to initiate nuclear reactions 


between the colliding ions. In a 50-50 


of deuterium and tritium, 
kilovolts, or, in popular tet 
" 


grace 


mixture 
about 5 
50 million 


temperature 


about degrees centi 


deuterium and tritiun 


this 


nuclei will collide frequ 


of them will react wit! 


\ 
eration of substantial 


energy 
The second problen 
hot 


to release suff ci€ nt energy 


ionic gas—the plasm: 
the generation of electrici 
devised magnetic fields fi 
magnetic “bottle” are 
plasma 


Me thods fc T 


thermonuclear 


igniting ar 
1 
piasma are 


lahorat 


tour (ommiussior lan 


Livermore, Oak Rie 


] 
I and 
Naval Researcl 


mos ge 


tor and also at the 
oratory 

7 Soviets have 
under 


way. The rest 


ogether, accounts for 
the same size as our 
progress, but many 
ahead before fusion pe 
built 

At both Los Alamos and the NRI 
stallations, powerful new condenser 
are being used for rapid compressi 
type call 


ah< ve 


plasma in devices of the 
Seylla 


kilovolts, or 


Average ion energies of 
about 
been 


temperatures of 
million degrees centigrade, have 
tained 

If and when any of these experiments 
lasma satisfac 


results in confining the 1 


torily, it will be an event of great scier 
tific importance. The production of a well- 


confined thermonuclear plasma would 
the 
ments to test the feasibility of a 


Before the 
Washington, D. C 


open way to conduct other experi 


therme 
reactor {merican 
Societ) 


nuclear 


Physic 
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KOHLER 
ENGINES 


MODEL K91 
4-cycle 
Short stroke 
Air-cooled 


Rugged, 
quick-starting 
power for 
military 
applications. 


Sturdy cast-iron construction . . . Efficient large 
bore and short stroke design . . . Tested and ap- 
proved for military use under group 1, specifica- 
tion 11275B. Write for illustrated booklet. 


FROM 4 TO 24 HP. 


Established 1873 KOHLER, WIS. 


KOHLER Co. 


KOHLER or KOHLER 


Enameled tron and Vitreous China Plumbing Fixtures + All-Brass Fittings 
Electric Plants + Air-Cooled Engines + Precision Controls 











2-WAY ACTION 


Germicidal 
Detergent 


a powerful germicide 
plus a 

highly effective 
soapless detergent 


FULLPHENE cleans and disinfects in one operation. FULLPHENE com- 
bats a wide variety of disease-producing bacteria and fungi, even 
the antibiotic-resistant strains of ““Staph’’ and TB bacilli. 


NON-INJURIOUS — Diluted as directed, FULLPHENE is non-toxic, 
non-irritating and non-staining. Safe for general use on all composi- 
tion floors and properly sealed wood floors. 


DEODORIZES — Leaves air clean and fresh . . . no “cover-up” odor. 
WORKS WELL in hot or cold, hard or soft water. No soap film. 


RECOMMENDED FOR floors, woodwork, walls, furniture, lockers — 
even launderable items. ORDER IN 1, 5, 30 or 55 gal. drums from 
your Industrial Products Division Representative, or write: 


INDUSTRIAL PRODUCTS DIVISION 


THE FULLER BRUSH COMPANY 
EAST HARTFORD 38, CONNECTICUT 
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The Ordnance Department: Procurement and Supply. One 
of the series on the United States Army in World War II. 
By: Harry C. Thomson and Lida Mayo. Washington: 
U. S. Government Printing Office. 504 pp. $4. 

AT long last, this eagerly awaited book is here. So many 

members of the Ordnance Association took part in the events 

described that their curiosity was reaching the breaking point 

Not that they their 

efforts; rather their concern was that the 


cared especially about the appraisal of 


particular gigantic 
job that was done over-all be fairly and objectively described 
For it was a gigantic achievement, the lessons of which are now 
sure guideposts for future study 

Mayo 
a very creditable and satisfactory piece of work. It 
their attitude, 


More 


This reviewer believes that Dr. Thomson and Mrs 


have done 
was by no means easy. They are objective in 


thorough in their research, and fair in their appraisals 
could not have been expected 
That the yolume was so long in making its appearance was 
not of their doing nor, all said and done, does it much matter 
The record is there, and all who had a part in making it 
whether that part was great or small—have their own satis 
factions or complaints which already have mellowed with time 
Naturally, each participant-reader will wish that more facts 
and more emphasis were placed in the text on some particular 
operation with which he was intimately connected. There is 
one such incident which I will describe a little later 
the major highlights. The 


In general, these are some of 


authors stress the importance of definite and sane military 
requirements. They stress the essential value of the Army Ord- 
nance district system. They describe the vital steps that were 
taken in the 1930's in procurement planning. They are very 
kind in accrediting some of the success achieved in this area to 
\ssociatiot describe the brave stand of 
Campbell, Jr., the then Chief of Ordnance, 
He led 
the Ordnance Department with outstanding success from 1942 
to the end of World War II. The factual record is set forth in 


his book, “The Industry-Ordnance Team” (1946) 


the Ordnance Chey 


Lieut. Gen. Levin H 


who saved the Ordnance Department from extinction 


The authors also show that egregious mistakes were made 


Our Government in those days—the War Department included 
pretty well allowed the British to compute our military re 


quirements. As a result we were far, far overproduced in many 
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NOW GM DIESELS win 
~ MEET MILE-11276 


Choose the exact horsepower and configuration for your job 
from the family of compact, lightweight GM Diesel engines. 
Two to twelve cylinders—“in-line” and “V” types. 


“2-53 
FAN-TO-FLYWHEEL 
Series 53 engines 


available to 108 H.P. 


FAN-TO-FLYWHEEL 
Series 71 in-line engines 
available to 242 H.P 


“12V-71" 
FAN-TO-FLYWHEEL 
Series 71 V-type engines ff 
available to 478 H.P. 
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Eleven GM Diesel engines now meet military specification 
Mil-E-11276. 

Put the power, performance and reliability of GM Diesels 
in your military equipment. Here are the advantages— 


More power per pound 

More power in less space 

Faster acceleration 

Highest parts interchangeability 

Lighter weight, smaller sizes 

Ability to burn many fuels, including the JP’s 

Wide range of horsepower ratings 

Long life, minimum downtime 

Faster, easier maintenance 

Choose from 2-, 3-, or 4-cylinder Series 53 models from 
22 to 108 H.P. Series 71 engines available in 2, 3, 4, 6, 6V, 
8V, and 12V models from 33 to 478 H.P. And Series 110 
6-cylinder model offered with 150 to 270 H.P. 


For complete specifications, write to Government Sales 
Section, Detroit Diesel Engine Division, 13400 W. Outer 
Drive, Detroit 28, Michigan, or contact Washington repre- 
sentative, 801 Cafritz Building, 1625 Eye Street N. W., 
Washington 6, D.C. 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS, DETROIT 28, MICH. * 


REGIONAL OFFICES: New York, Atlanta, 
Detroit, Chicago, Dallas, San Francisco 


sets the standard of 
Diesel productivity 
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costly items. Similarly, the authors de- 
scribe what amounted to hysteria on the 
part of American and British higher-ups 
in doubling our ordnance production pro 
grams; e¢.g., small arms ammunition, 
tanks, and other items 

All in all, this book has 
the lessons to be learned, what 
to do. | 
were more evidences today that those les- 
sons were taken 


by those who have the Ordnance respon 


inestimable 
value for 
to do and what not wish there 
seriously enough not 


sibility without the authority but by those 
who have the authority but not the re 
sponsibility. The 


Industry-Ordnance Team in World War 


over-all record of the 
II is nothing short of phenomenal. 

The phase I have saved for the end is 
the authors’ treatment of the background 
years prior to the ordnance research and 
production build-up of 1939. I 
20-year period 1919-1939 when the 
Ordnance Department was molded into an 


talented, 


mean the 


Army 


alert, devoted, and extremely 


competent organization of military and 


civilian experts. To them must be given 
a vast share of the credit for the quality 
and quantity of the national 
Pearl 
for our participation 


Never | 


weapons 


when Harbor ignited the 


ias there been a more proficient, 


industrious, and dedicated group. They 


were professionals of the highest order 


who knew what they were about and did 
must be done 


I hey 


leaders in 


what they knew fearlessly 


nnptly were expert in war 


research and engi 


neering, outstanding in management, in- 
dustrial cooperation, and supply. 

[wo outstanding leaders in preparatory 
of those days were Maj. Gen 
Burns (then Colonel) and Maj 


Colonel ) 


planning 
lan es H 


Gen. ( T. Harris, Jr. (then 


heir pioneering and prudent planning 


brought industry and _ the military into 


d realistic liaison 
When 


Team 


he result war came the 


Industry was 


most other members of the 


l-defense organization that its ma 


were far advanced and 


rrams 


under way before many in au 


knew the full implications 
key to the 
; 
i 


1 not be 


success that 
Iw misundet 
I say that I wish this phase 
ven dwelt upon in this book 
neth. But ther | 


anot}l er vo 
have been required, and I am 
powers would not stand for that 


said The 


dustry-Ordnance Team 


*h must be competence 
tof the In 
to men of great vision and stern 
should be 


scrolls of tl 


were d 


udgme Their names writ 


large on the ose to whom 


Nation is indebted 


shall not attempt to name them here 


nor tell of their mdividual loyalties and 
Rather, let two names sym- 
have tried to indicate. 
They are: Maj. Gen. William Crozier 
who was Chief of Ordnance from 1901 
to 1918 and his successor, Maj. Gen. C. 
C. Williams, who led the Ordnance De- 
partment from 1918 to 1930. These giants 
set the pace, and they inspired the team 


contributions 
bolize all that I 


and equipped it, in ability and esprit, to 
be ready for the task when the Second 
World War came. Their inspiration was 
not in vain, and our country is all the 
better for it—Lro A. Copp 
Organizing for Defense—The Ameri- 
can Military Establishment in the 
Twentieth Century. By Paul Y. 
Hammond. Princeton: Princeton 
University Press. 403 pp. $7.95. 
EDESPITE all that has been written 
concerning General Staff planning, it 
would be difficult to find any book which 
gives a clearer historical background pic- 
Staff than 


a political-science 


ture of the General this one 
written by an outsider 
professor who has specialized in the man- 
agerial problems of national defense. 
Weapons of war have changed drasti- 
cally, but leadership problems have not 
“Vic- 


tory depends more on the ability to alter 


changed since Julius Caesar said: 


plans than on any excellence of the plans 


devised”; or since Gen. Anthony Wayne 


said: “T 
that 


council (of war) 
talk of old 
or since more recent days when 
“My book of strat- 
‘When in 


never saw a 


was more than the 
women” ; 
General Grant said 


egy has only four words 
doubt, fight !’” 

Wars on a worldwide scale have made 
centralized staff 


necessity, but centralized staff planning 


planning an absolute 


has inherent dangers—ironing down to 


mediocrity by trying to please all fac 


tions, prolixity in trying to formulate 
solutions for all eventualities, and rigid 


authority that paralyzes field command 
ers 

danger of all lies in 
and the 


which come from the civilian con 


But the greatest 


the hedges, the “ifs” “provided 
thats” 
trols exercised in a democracy but not 
found in the armies of autocratic states 
We modeled a General Staff after the 
German example, but it is not possible 
in a democracy to use the original Ger- 
man method of strict discipline and direct 
action. The author quotes one of our 
eminent chiefs of war plans as saying: 
“The State not the War 
Department, is the policy-making agency.” 
The “What in 
deed constitutes control? When is a Con- 


Department, 


author himself says: 


gressman, a civilian executive, or the 


constitutional Commander in Chief him- 


self, in control of the armed forces? 


Finding answers is a discouraging 


indeed <j 


prospect 


The author does not provide the an- 
swers, but he does give in the book a 
comprehensive analysis of the problems 
involved. Americans inherently fear mili- 
tary dictatorship, and civilian control is 
a necessity in a democracy, but civilian 
“interference” in times of emergency can 
be disastrous. The over-all problem is to 
find a workable balance. 

The book is well worth study for its 
democracy’s major 
3RADY. 


analysis of one of 


problems.—GEorcE S. 


Mississippi in the Confederacy. Vol. I, 
As They Saw It. Edited by John K. 
Bettersworth. Vol. II, As Seen in 
Retrospect. Edited by James W. Sil- 
ver. Baton Rouge: Louisiana State 
University Press. 362 and 319 pp., 
respectively. $5.95 each; $10 the set. 

THESE two volumes are published for 

the Mississippi Department of Archives 

and History and consist almost entirely of 
letters, diaries, addresses, and the like, de- 
scribing the minutiz as well as the con- 
sensus of the experiences and thoughts of 
the Mississippi people during and after 

War. 

contrast is offered by the two collections 
“As They It” and “As 


Retrospect.” 


the Civil Some quite interesting 


Saw Seen in 


The editors’ text is rather brief, but 


1¢ 


1 devices as lengthy quotations trom 
ntemporary newspapers and later books 
ild to the 


It still falls short of being a chron- 


“connective tissue” of the 


work 
ological history, yet offers a great deal 
of interesting personal documentation 
It is that the 
work would have been greatly increased 


certain value of the 


had a short subject index been provided 
It is definitely not for the reader whose 
interest in the Civil War is casual nor, 
whose information is 


probably, for one 


scanty. But to the reader who is conver- 
sant with the military history of the con- 
flict, the social background here offered 
may prove of real worth.—F. W. Foster 


(GLEASON. 


The Nation’s Safety and Arms Control. 
By Arthur T. Hadley. New York: 
Viking Press. 160 pp. $3. 

Tuis book explains very well some of 

the thinking now controlling our national 

security and our moves toward disarma- 
While all of us, 


who have devoted their lives to national 


ment particularly those 


security, deplore the facts presented on 


our highly vulnerable position, we must 


deplore even more the highly unfavorable, 


unsatisfactory choices that appear to re- 


continued 


main, if we are to have any 


existence. The following 


from the book help to point up the 


quota- 


problen 


In today’s military situation two facts 


produce the hyperinsecurity that makes 
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He solved this puzzle 
by taking it apart! 


Like oil and water, extreme preci- 
sion and “complete” mobility resist 
combination in tracking radar an- 
tennas. Designing for one of these 
characteristics “automatically” pre- 
cludes the other. That was this AMF 
Engineer’s puzzle—to put both pre- 
cision and mobility in an antenna 
for duty with the Marine Corps 

He solved the puzzle, literally, by 
taking apart the solution—AMF’s 
TPQ-10 antenna—into 10 rugged, 
portable, submersible, precision- 
fabricated packages. TPQ-10 is de- 
signed for helicopter transport. Each 
component can be dropped in water; 
it will come up for more. The pack- 
aged antenna on its pallet can be 
dropped on land from 3 feet without 
impairing precision. 

Each component can be picked up 
the largest weighs 425 lbs.—and can 
be handled by 3 men. A crew of 6 
can put TPQ-10 together in 20 min 
utes with one standard wrench 

Among the design innovations 
that solved the puzzle is a “piggy- 
back” gear arrangement that puts 
both azimuth and elevation drives in 
one package. Result: almost half the 
parts and weight of separate compo- 
nents. Precision fabrication is typl- 
fied by the reflector arms, held to a 
.005” deviation over 45 inches! 
(For unclassified information on ear 7) 
warning and radar antenna systems, 
write Dept. CS 1, address below.) 


Single Command Concept 


Solving puzzles with next-to-im- 
possible conditions is AMF’s busi- 
ness. AMF’s imagination and skills 
are organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities. 
It accepts assignments at any stage 
from concept through development, 
production and service training, and 
completes them faster...in 
¢ Ground Support Equipment 
* WeaponSystems-UnderseaWarfare 
¢ Automatic Handling & Processing 
° Range Instrumentation « Radar 
¢ Space Environment Equipment 
« Nuclear Research & Deve lopn ent 

GOVERNMENT PRODUCTS GROUP 
AMF Building, 261 Madison Avenue 

New York 16, N. Y. 





In engineering and manufacturing AMF has ingenuity you can MEAMERICAN MACHINE & FOUNDRY COMPANY 
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on arms presently impossible 
\merica’s 


SAC, to 


the vulnerability of 
deterrent, principally 


attack and al 


trater i 


urpris¢ so the reliance 


n nuclear war to solve practically all our 
military problems 


lor it is not only the presence of nu 


ar arms, but the absence of certain 


other types of torces that contributes to 


the terror and instability . and it 1s 


why the arms controller is advocating the 


build-up of certain types of arms as the 
toward arms limitations. 

The victory of freedom would not be 

issured with the advent of arms control 


the struggle would merely shift to other 


| 


ireas and go on nor would the defeat 


of treedom automatically result if arms 


ontrol fails The problem is to 


walk the path between surrender or sui 


cide, but there will be those who unwit 


vant to rush down one or the 


For those who have assumed that free 


dom and virtue would triumph eventually, 


ind before too long, the arguments in 


this book present a most powerful awak- 


ning. For those essentially concerned 


vith national defense and our tuture, the 
book leaves many doubts and presents an 
urgent challenge 


How can we effectively safeguard our 


country, our people, our resources, and 
our way of life without provoking nuclear 
stout courage to 
“Better Red 


war? How can we give 
those fearful ones who cry, 
than dead” ? 

Should we let the terror and fear of 
nuclear war dominate all aspects of our 
thinking on security? Does this preoccu- 
pation with terror and any submission to 
reduce in any way the 


it on our part 


Communist threat—the nuclear threat to 


our existence? To some of us, long de- 
voted to national security, such appease- 
ment can have only the usual catastrophic 
results 

If the Communists want peace and sta- 
bility, they can have it on any reasonable 
terms. But it should be abundantly clear 
that the Communists do not want peace 
and stability. They want to dominate the 
world, and, more than that, they want to 
crush the United States 


aim prevails, negotiations toward stability 


As long as this 


in any area will be unrewarding and prob- 
ably dangerous. 

We must 
stamina to 


have the courage and the 


continue the contest until 


their aims are altered. What we require 
is firmness, strong belief in our country, 
unity of purpose, and the determination 
to make the necessary effort 

This book shows we are in real trou 
ble. It also shows that the way out is hard 


and difficult—Epwarp P. MECHLING 


Science in Space. Edited by L. V. Berk- 
ner and Hugh Odishaw. New York: 
McGraw-Hill Book Company. 458 
pp- $7. 

Up out of the sun come huge explosive 

storms to stir our orbiting instruments 

and to shake from our outer atmosphere 
the glowing streamers of the polar lights. 

In the far reaches of our planetary sys- 

tem, a crumpled turbulence of magnetic 

force diffuses the cosmic radiations of the 
sun, and of the stars. How are stars born 
from the nebulae? How long do they 
burn? How do they die? 

Cannoneer, were the 
steel 
heart of 


atoms of your 


tube forged in the thermonuclear 


some ancient, alien sun, now 
dead these ten billion years? Did the car- 
bon of your powder (and of your own 
body) once float in the atmosphere of a 
strange “smoky star’? And are the mo- 
lecular patterns of your life substance the 
same as those that we may soon find on 
Mars? 

“Science in Space” is a superb com- 
prehensive review of our current knowl- 
edge on these and many other topics. It 
is organized around the uses of space ve- 
hicles for basic research. In this volume 
we see our National Academy of Sciences 
at its best in the service of our profes- 
thinking 


sional community and of all 


pec yple. 
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The two editors and the twenty authors are senior members 
of the Academy's Space Science Board. They intend the book 
as an invitation for all trained minds to join in the great pio- 


neering space research just now beginning —James B. Epson 


Airborne Radar. By D. Povejsil, R. Raven and P. Waterman. 
Edited by G. Merrill. New York: D. Van Nostrand Com- 
pany. 823 pp. $17.50. 

EN these times, technical know-how is the key to power. Like 

other scarce resources it should be stockpiled for ready access in 

time of need. 

Captain Grayson Merrill, as editor of the series, “Principles 
of Guided Missile Design,” has contributed notably to this na 
tional stockpiling of technical knowledge in ready form. In “Air- 
borne Radar” the authors and Captain Grayson have produced 
an excellent new addition to the series. Compact but lucid, it 
leads the reader through all the main steps necessary to the de 
sign of the airborne radar subsystem of a major weapons system 

The book will be easy and useful reading for any graduate of 
a sound course in electrical or electronic engineering. It is the 
kind of a volume that the young engineer will want and use 
And, my older colleagues, if you feel the need of a bit of a 
retread to bring you into the line of current thinking, this one 


may be for you!—JAMEs B. Epson 


BOOKS RECEIVED 


Atomic Energy Waste—Its Nature, Use and Disposal. Edited 
by E. Glueckauf. New York: Interscience Publishers, Inc. ; 
London: Butterworth Publications, Ltd. 420 pp. $14 

Dynamics of Rigid Bodies. By William Duncan MacMillan 
New York: Dover Publications, Inc. 478 pp. $2 

Extractive Metallurgy of Copper, Nickel, and Cobalt. Edited 
by Paul Queneau. New York & London: Interscience Pub 
lishers, Inc. 647 pp. $22.50 

Electronic Technology Series—Vol. 36, Filters and Attenua- 
tors. 96 pp. $2.25. Vol. 37, Transformers. 88 pp. $2. New 
York: John F. Rider, Inc 

Firearms Curiosa. By Lewis Winant. New York: St. Martin's 
Press, Inc. 281 pp. $8.50. 

Foreign Aid, Our Tragic Experiment. By Thomas S. Loeber 
New York: W. W. Norton & Company. 139 pp. $3.50 

International Dictionary of Physics and Electronics. Second 
Edition. Edited by Walter C. Michels. New York: D. Van 
Nostrand Company. 1,355 pp. $27.85 

Jet Tanker. By Lieut. Col. Grover Heiman, U.S.A.F. New 
York: Holt, Rinehart and Winston, Inc. 189 pp. $3.50 

Management Guide for Maintenance Cost Reduction—Vol. 7, 
Industrial Management Series. By Bernard T. Lewis and 
William W. Pearson. New York: John F. Rider Publisher, 
Inc. 80 pp. $1.50. 

Missile Configuration Design. By S. S. Chin. New York 
McGraw-Hill Book Company. 300 pp. $11 

Political Foundations of International Law. By Morton A 
Kaplan and Nicholas deB. Katzenbach. New York: John 
Wiley & Sons, Inc. 372 pp. $6.95 

Special Studies—Military Relations between the United 
States and Canada, 1939-1945. By Col. Stanley W. Dziuban. 
Washington: U. S. Government Printing Office. 432 pp. $5 

Technical Literature Production, A Guide to. By Emerson 
Clarke. River Forest, Ill.: TW Publishers. 182 pp. $3. 

U. S. Army in World War II, Master Index Reader’s Guide, 
II. Compiled by the Chief Historian, Department of the 
Army. Washington: U. S. Government Printing Office. 145 
pp. $0.75. 

Western Hemisphere, The Framework of Hemisphere De- 
fense. By Stetson Conn and Byron Fairchild. Washington 
U. S. Government Printing Office. 470 pp. $4.25 
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HOW MUCH DOES 


cosT? 


Who knows . . unless they 
are using Impact-O-Graphs. 
True, Impact-O-Graph won't 
give you the cost of shock... 
directly. But it will measure the 
amount of shock your product 
receives in normal handling. 
With this information you can 
take steps to protect your prod- 
uct from costly shock-damage. 
Hundreds of progressive exec- 
utives have already saved hun- 
dreds of thousands of dollars 
for America’s leading industrial 
firms by tracking down the 
causes of damage with impact- 
0-Graphs. 

The Air Force, Army, Navy 
and various ballistic agencies 
of the government use and have 


approved the accuracy of Impact-0-Graph as an instrument for measur- 


ing shock, acceleration and deceleration. 


Various models of impact-0-Graphs in a wide range af ‘'G"’ ratings, 
are available for different requirements. 


we'll suggest the correct model 
Impact-O-Graph is a modern, 


inexpensive, 


Specify your 


problem and 


yet extremely accurate 


instrument that pays for itself many times over where shock-damage 
is a problem. Send for the complete story. it's National Safe Transit 
approved. Leasing arrangements are available. 


IMPACy, 9 GRAPH 


CORPORATION 


SF. KEITH @ULOING + CLEVELAND 16. CFO + Cherry }-GeR8 





Wire 
A,LINK WITH THE PAST 


Remember when you and kids in the neighborhood 
used to hook up a couple of tin cans with string and 
communicate from across the street? It wasn’t fancy 
but it worked. Today, when uninterrupted com- 
munication between moving or fixed stations is so 
essential, Vitro has developed a link as simple and 
reliable as the old tin can technique. Nothing fancy, 
just a fault-free wire link system that assures maxi- 
mum>protection against such factors as outside 
interference, abrasion, jamming and foul weather 
conditions. Light weight packaging and snarl-free 
payout combine to make the wire link system, per- 
fected by Vitro, as versatile as it is reliable. m In 
today’s troubled world we’re no longer playing games, 
but two lessons we learned from tin cans — simplicity 
and dependability — are still a very real concern in 
station-to-station communications. 
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Division of Vitro Corporation of America 
SILVER SPRING, MD.* WEST ORANGE, N.J.® EGLIN AFB, FLA. 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





inuteman Vehicle Design 


Missile range, cost, and reliability govern the selection of materials 


fer 


HE Minuteman weapon system, 
although rapidly becoming opera- 
tional, is in the research and de- 
velopment test period at this date. Con 
sequently, the structural concepts noted 
herein may be revised. The scope of 
this discussion is limited to components 
designed primarily for the boost phase 
of the trajectory which include the skirt, 
engines, interstages, and instrumenta 
tion and guidance-and-control sections. 
The assembly and test contractor 
(Boeing Airplane Company ) is respon- 
sible for boost-phase loads, vibration, 
acoustics, and weight integration of the 
entire missile in addition to the design 
and production of skirts, interstages, 
and the instrumentation section. These 
aspects of the structural design will be 
emphasized in this paper. 
The Minuteman is a 
propellant intercontinental ballistic mis- 


3-stage, solid 
sile with a mission to destroy strategic 
targets. The missile will be launched 
from underground tubes and railroad 
trains providing random mobility. A 
diagram identifying the major missile 
components is shown in Figure r. 

To obtain maximum range, the Min 
uteman missile is designed for flight 
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nace Division 


D. Bw Baker 


Boeing Airplane 


loads only, which are defined as all 
loads existing after lift-off, including the 
launch-tube environment during engine 
ignition. As a 
quired that ground handling equip- 


consequence, it Is re 


ment, such as highway transporters, 
mobile trains, and launch stands, be de 
signed to impose no loads on the missile 
greater than flight loads. To accom 
plish this, ground system equipment 
springs, dampers, and missile-attach 
ment points must be optimized. 

The flight load factor of safety and 
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the heating factor of safety are 1.25 and 
1.0 respectively. In addition, it is re 
quired that no detrimental structural 
vielding occur at limit load 

HE ground handling 
load 


factor is greater than the flight factor to 


equipment 
tactor of safety is 1.5. This 
provide adequate safety for ground 
crews and to provide adequate struc 
tural fatigue life. 

The design trajectory s¢ lected results 
in the most severe aerodynamic heating 
and greatest dynamic air pressures ob 
tainable attack 
These conditions would exist during an 


during the mission. 


attack mission on a hot day combined 
with maximum engine performance and 
a low-altitude guidance trajectory. 

All operational missile structures will 
be substantiated and evaluated by test 
hrings. Test missile structures will dif 
ter from operational structures only by 
the addition of an instrumentation sec 
tion which adds eighteen inches to the 
length of the test missiles. To use identi 
cal metal gages, all components are de- 
signed for the greater of operational and 
research and development missile loads. 


The range penalty is negligible. 
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Fig. 1. Missile components of the 3-stage, solid-propellant Minuteman. 


Due to starting-squib ignition and 
rapid build-up of thrust at launch, a 
tension-compression shock load travels 
up the missile. Simultaneously, the mis- 
sile 1s loaded with an external pressure 
wave plus a sonic environment resulting 


from exhaust-gas discharge. This set of 


conditions results in a design condition 
of axial internal loads together with 20 
p.s.i. (gage) limit external pressure and 
level at the skirt, 


decreasing to 160 db limit at the guid 


170 db limit notse 


ance section. 


ern the missile reaches an alti 
tude of approximately 300 feet, a 
turn is executed requiring full nozzle 
vectoring which establishes a critical de 
sign condition for the aft end of the 
hrst-stage engine, 

Design wind velocity and wind shear 
load criteria are based on a statistical 
approach which assures that the weapon 
system will accomplish its mission dur 
ing adverse weather conditions. To de 
termine angle of attack and nozzle re 
sponse, wind velocity versus altitude, 
guidance and control equations, missile 
coefficients, and 


velocity, aerodynamk 


structural dynamic characteristics were 
programmed into a computer. The re 
sulting solution of angle of attack and 
nozzle position versus altitude together 
with wind-tunnel test data were used to 
predict loads. 

Interstage limit internal pressures at 
1-2 and 2-3 staging are 75 p.s.i. (gage ) 
and 50 p.s.i. (gage), respectively. Inter 


re 1-2 and 2-3 acoustics during stag 


sta 
ing are 180 db limit. Stage 2 and Stage 
3 maximum nozzle vertoring occurs 
during staging. 

To minimize coupling of the control 
structural modes and 


system with the 


to minimize dynamic load magninca 
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tion, the minimum natural bending fre- 
quency of the missile is 5.1 c.p.s. Equip- 
ment mount 


maintained above 50 c.p.s. to avoid dy- 


frequency ranges are 
namic magnification of the engine ig- 
nition transient first mode missile re 
sponse. 

During exit from the launch tube, 
the missile is immersed in engine ex- 
haust gas. Maximum heating rates of 
exist. 


approximately 200 Btu./ft.*/sec. 
After exit, a cooling period exists until, 
at approximately 12,000-feet altitude, 
aerodynamic heating commences. Maxi- 
mum aerodynamic heating rates are ap 
proximately thirty Btu./ft.*/sec. Dur- 
ing the latter part of second-stage burn, 
the missile leaves the atmosphere and 
a cooling phase exists until reentry of 
the nose cone. 

During the boost trajectory, small 
amounts of engine exhaust gases cir 
culate forward from the exhaust plume 
to the engine dome and then back along 
the skirt to exit. In addition, radiant 
heat from the exhaust gases is absorbed 
by the base area. A base heat deflector 
is provided that reduces base heating to 
approximately twenty Btu./ft.7/sec. on 
the skirt interior from a no-base heat 
deflector value of eighty Btu./ft.? /sec. 

During staging, direct flame impinge 
ment results in short-time heat pulses of 


Relative gain in range using various 
materials in missile components. 
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approximately 675 Btu./ft.*/sec. on lo- 
calized areas such as nozzles and inter- 
stage structure and equipment. 

Thermal insulation adds considerable 
cost to the airborne vehicle. An alter- 
nate to insulation is metal of sufficient 
thickness to act as a heat sink, thereby 
reducing temperature and stress to ac- 
ceptable limits. Studies of this alternate 
design showed unacceptable range pen- 
alties of approximately 1,000 miles. 

Because neo other missiles had utilized 
insulation over the entire exterior sur- 
face, a very thorough study and devel- 
opment test program was required for 
the Minuteman system. The initial stud 
ies to evaluate insulations were based 
on material properties derived from lab- 
oratory tests that approximated actual 
environmental flight conditions. 

These studies narrowed the insula 
tion choice to fiberglass, acrylic, cork, 
inorganic-filled plastic compositions such 
as Thermolog and Avcoat, and elasto- 
meric materials such as buna N rubber 
and PR-1g910 silicone. In addition, the 
following were determined: 

1. Low ablation mate 
rials, such as acrylic, resulted in range 
performance considerably superior to 


temperature 


high ablative materials, 
such as fiberglass. 


2. A spray-on insulation offered sim 


temperature 


plified processing, particularly for the 


engines. 


K* )LLOWING the initial studies, the 
most promising materials were sub- 
jected to further laboratory tests which 
closely simulated launch-tube and in- 
flight thermal environment. In addition, 
laboratory test results were verified by 
full-scale tethered missile tests in prog 
ress at Edwards Air Force Base to opti 
mize launch-tube design. The precise 
material properties obtained from these 
tests were used for a final optimization 
study. It was then concluded that Av 
coat (epoxy resin plus polyamide hard 
ener plus trace chemicals), sprayed in 
place, would be the standard insulation 
for the Minuteman missile. 

The only exceptions to the standard 
existing today are the aft engine domes, 
nozzles, the guidance and control sec 
tions, and miscellaneous equipment 
such as wiring. The typical structural 
temperature and insulation thickness 
(ablation) versus time curve is shown 
in Figure 2. 

The following are the primary design 


considerations for the engine cases: 
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1. Internal pressure during burning 
is the most critical design load. Even 
though the solid-propellant mass is of 
low modulus of elasticity it is sufficiently 
stiff to stabilize the thin structural walls 
for nonburning axial compression, bend 
ing, and external pressure conditions. 
Only local details such as skirt to inter 
stage attachment skirts are critical tor 
nonpropulsive conditions. 

2. The second-stage engine, being near 
the center of the first-mode bending 
shape, has a predominant effect on mis- 
sile bending natural frequency. 

3. To prevent propellant ignition at 
the outside surface, engine cases are in 
sulated to prevent temperatures in ex 
cess of 350 degrees Fahrenheit. 

4. Because of the processing difficul 
ties associated with applying heat or 
pressure to a loaded engine, a spray-on 
insulation process is greatly superior to 


a bonded-sheet process. 


XISTING engine design configura- 

tions for first- and second-stage en 
gines consist of forged cylindrical sec 
tions of heat-treat steel, welded at the 
joints. Forward and aft end domes also 
are forged from high-heat-treat steel. 
The forward domes are welded to the 
cylindrical section. The aft domes are 
attached by threads for Stage 1 and by 
studs for Stage 2. 

The third-stage engine is fabricated 
from filament-wound fiberglass which 
results in an excellent strength-to-weight 
ratio. A pound of structural weight 
saved on the third stage affects range 
by a factor of approximately 4 compared 
with the second stage and approximately 
16 compared with the first stage. 

The major nonpropulsive structural 
components of the Minuteman airborne 
vehicle are the first-stage skirt attached 
to the aft end of the first-stage engine; 
two interstage structures tying the first-, 
second-, and third-stage engines to 
gether; the instrumentation section; and 
the guidance and control section. 

The skirt serves a threefold purpose. 
It helps impart aerodynamic stability to 
the missile during the critical period of 
first-stage separation, it provides a base 
for missile support on the launch stand, 
and it provides a point of longitudinal 
restraint during missile transport. Stud 
ies devoted to exploring possible missile 
range improvement through changes to 
the skirt configuration or complete de- 
in progress at the 


letion are in present 


time. 
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Both interstage structures provide 


missile structural and con 


continuity 
tain the primary elements of an electri 
cal and linear charge stage separation 
system. In addition, the second to third 
stage interstage structure contains and 
supports the primary flight control ac 
celerometers. 

The instrumentation section contains 
the command destruct system, optical 
and radio tracking devices, and a tele 
meter data acquisition system used to 
obtain missile performance and evalua 
tion data. This section is only utilized 
during research and development flight 
tests. 

The guidance and control section con 
tains an inertially stabilized plattorm 
and a digital computer. These compon 
ents solve the guidance and control 
equations, generate steering commands, 
and dispatch staging and thrust termi- 
nation discretes. 

The launch-tube environment, includ 
ing external pressure, sonic environment 
and axial starting shock compression, 
results in the primary critical design 
loads for the nonpropulsive components. 
Only local details, such as joint tension 
capability and equipment, are critical for 
flight and staging loads. However, struc 
ture optimized for the launch environ 
ment does not have high margins of 
safety for wind shear or staging. 

Consequently, even though it may be 
feasible to reduce the severity of the 
launch environment, only minor reduc 
tions of structural weight would re 
sult. 

The nonpropulsive components, with 
the € xception of the instrumentation sec 
tion, utilize skin plus circumferential 


frame construction. This structural ar 


rangement results in a_ considerable 
weight saving compared with a simpk 
pure monocoque design. 

Monocoque construction was selected 
for the instrumentation section tor the 
following reasons: (1) A_ stiff (high 
E.].) section was required to minimize 
the difference in natural frequency be 
tween test and operational missiles; (2 
maximum stiffness-to-weight ratio re 


sults trom pure monocoque structure 


|. sang cost, and reliability are the 
major considerations in the selec 
tion of materials. Studies of several ma 


indicated that beryllium, 


terials mag 


nesium, and aluminum alloy are the 


most promising materials. Beryllium 
material showed appreciable range gain 
but was rejected because of the high 
cost and limited production experience. 

Aluminum alloy was selected in pret 
erence to magnesium alloy for the fol 
lowing reasons: (1) At contact with the 
steel engine cases, a potential corrosion 
problem existed with magnesium dur 
ing storage in the launch tube; (2) 
bonding of Avcoat to magnesium is 
dificult; (3) the gain for 


very range 


magnesium was small. 

To improve missile range, beryllium 
and magnesium structures are still be 
changes in 


ing investigated. Recent 


launch-tube environmental control, to 
gether with increased beryllium process 
ing knowledge, may result in the use 
of magnesium and beryllium for later 
missiles. (This article was presented as 
a paper before a recent meeting of the 


\.0.A. Missiles and 
sion held at Point Mugu, Calit.) 


Astronautics Divi 


Fig. 2. Curves show structural missile temperature and insulation thickness vs. time. 





Typical structural shell—nonpropulsive component 
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Take-off, Vertical! 


The Ryan X-13 Vertyet aircraft won an exciting race against time 


and proved the practicability of an airplane that could take off 


and land straight up and down and fly in the conventional manner 


N recent years there has been a num 
ber of research-type aircraft built 
along the vertical take-off and land 

ing concept. The many advantages ot a 
VTOL airplane are fairly obvious. For 
military use the advantages are particu 
larly important and, in some instances, 
imperative. 

Today's modern jet fighters require a 
very long runway to take off. In the 
combat 
that 
runways of satisfactory length will be 


event of a emergency, it 1S 


rather unlikely all the prepared 
available for use. 

Quite likely a number of military 
bases will be knocked out within the 
first few hours of combat, particularly 
if the war is fought with missiles— 
either the intercontinental type or the 
intermediate-range ballistic missiles. For 
these reasons our military establishment 
effort in 


has been some 


VTOL-type aircraft since the late ’for- 


sponsoring 


ties. 

One of the most interesting VTOL 
aircraft developed during the last decade 
has been the Ryan Aeronautical Com- 
pany'’s X-13 Vertijet plane. At the time 
that Ryan started work in this field the 
idea of a VTOL aircraft seemed rather 
farfetched—something of a dreamy-eyed 
excursion into the unknown. 

\ prime operational requirement tor 
any VTOL plane is that the thrust of 
the engine be greater than the total 
weight of the airplane. Otherwise, of 
verti- 


course, the plane could not rise 


cally from the ground. 
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The idea behind the X-13 experi 
mental craft began with the Ryan FR-1 
Fireball which was a combination jet 
plus-propeller Navy fighter that was 
built near the end of World War II. It 
was this fighter that put Ryan in the 
jet VTOL business. One engineer noted 
that the Fireball airplane came very 
close to doing the impossible, that is, 
of climbing straight up from the ground. 


Ryan X-13 Vertijet undergoing tethered 
flight test to check its control system. 


fumous 


This plane had almost an equal 


thrust-to-weight ratio when the fuel 
tanks were nearly empty. Therefore, 
they reasoned that with a more potent 
power plant installed in a plane built 
along similar lines it would be possible 


for the craft to take off vertically. 


FTER some calculations on a com- 

pany-sponsored program, the idea 
was presented to the U. S. Navy Bureau 
ot Aeronautics which became interested 
and awarded Ryan a contract to investi- 
gate the problems involved in control- 
ling an aircraft at speeds that are near 
zero when there is little or no airflow 
across the surfaces of the plane that are 
normally used for control purposes. 

The idea was for Ryan to explore 
the feasibility of using jet reaction con- 
trols for such an aircraft. Instead of us- 
ing propellers this radically new plane 
was to use a jet engine, because, as we 
know, high-performance planes require 
jet engines to obtain the necessary thrust 
at near-supersonic or supersonic speeds. 

These initial theoretical studies took 
about a year during which a large num- 
ber of control arrangements were in- 
vestigated. Next, a horizontal test stand 
was built using a modified Allison J-33 
turbojet engine. 

Results from these ground tests 
showed that a relatively simple system 
could be used for control, and in 1950 
a system was made ready for tests on 
the equipment in the vertical attitude. 
Tests to check the operation of the jet 
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reaction control system components 
were made in each plane of rotation by 
utilizing a free mount. 

In October 1950 the test vehicle lifted 
off the ground under its own power. 
Motion was obtained in all three planes 
and the vertical position. Each was con- 
trolled remotely by a pilot on the 


ground. 


FTER the successful conclusion of 
these tests, the mount was removed 
and loose tethering cables were installed 
to permit limited free flight. On May 
31, 1951, the world’s first free-hovering 
jet flight was made, though the tether- 
ing cables limited the motion of the 
vertical test system. 
The vehicle 


moved horizontally, and landed a suf 


was raised, hovered, 
ficient number of times to demonstrate 
with reasonable thoroughness the prac- 
ticability of jet-reaction control for hov- 
ering and vertical flight. 

After conducting further tests with a 
simulated delta wing, a pilot seat and 
controls were mounted on top of the 
vehicle and on November 24, 1952. Pete 
Girard of Ryan made the world’s first 
piloted hovering jet flight. 

Next, a tilting seat was added to com- 
pensate for the vertical attitude of the 
model, and further tests were made in 
this modified vehicle. The famous mili- 
tary test pilot, Maj. Gen. Albert Boyd 
also piloted the craft in hovering posi 
tion during a visit in 1954. 

All the preliminary steps now had 
been taken. The next step was to design 
and fabricate a research type of VTOL 
airplane. Various models of possible 
configurations were made, and wind 
tunnel tests were then conducted to try 
them out. Four months later the Navy 
awarded a supplemental contract for 
the preliminary design work on the re- 
search airplane. However, all work had 
to be halted when budget revisions 
greatly reduced the funds that were 
necessary to complete the program. It 
was at this point that the Air Force 
entered the picture. 

The Navy agreed to turn over all the 
work done to date and the Air Force 
followed through with a contract to 
build a research plane. This act was the 
beginning of the X-13 program. 

3y the fall of 1955 the first Vertijet 
plane arrived at the Air Force Flight 
Test Center, Edwards Air Force Base, 
Calif. A conventional fixed tricycle land- 
ing gear was installed and the plane 
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Before vertical flight, normal horizontal take-off was made with temporary gear. 


made a conventional flight on December 
10, 1955, with Ryan’s test pilot, Pete 
Girard, at the controls. 

Later the tricycle landing gear was 
removed and a temporary structure 
consisting of tubing was installed to al- 
low “tail sitting” operations. These were 
needed in order that the plane could be 
checked out while hovering near the 
ground as the mysteries of transition 
between hovering and conventional 
flight were being explored. 

It was on May 28, 1956, that the firs 
hovering flight was made; later this test 
was followed by simulated “hook-ons” 
to a wire stretched between two up 
right towers. By now another X-13 had 
been built 


AFB. This plane was used to explore 


and delivered to Edwards 
the transition from medium-speed con 
ventional flight to hovering vertical 
flight at safe altitudes. 


Some of the background betore the 
full cycle of successtul VTOL opera 
uv took place is rather interesting 
ch. 
from Washington with the important 


of Ryan’s vice-presidents returned 


news that the tactical systems ofhcer of 
the Air 


Command would hold a rather impor 


Research and Development 
tant briefing on April 12th concerning 
the latest thinking on jet VTOL air 
craft. 

They indicated that it would be very 
helpful if movies of a demonstration 
ol Ryan's X 12 Vertijet complete flight 
could be 


the plane hadn't gone through this ma 


sequence shown. Of course, 
neuver yet! 

One corollary seemed rather clear: If 
the Vertijet flight were not made by this 
date and movies shown, a big oppor 
tunity probably would be lost. 

There time 


' , . 
seemed to be pienty ol 


One man on the trailer aids the Vertijet’s pilot practice landing on a cable. 
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available, as there were many months 
before the April 12th deadline. Delays, 
however, kept cropping up. The most 
infuriating and frustrating thing was 
that none of the delays were due to bugs 
in the design of the craft. 

By 6 o'clock on the morning of April 
11th, just one day before the deadline, 
the X-13 Vertijet sometimes had spent 
less than one-half hour a week in the 


air 


& one accident, a crane had dropped 
the plane and repairs took eight days. 
Next, a hangar fire set them back five 
weeks. The normal snags in postpone 
ment of a flight test program came ot 
at least it seemed 
that way. Once there was a fuel leak 


which was noticed as the plane moved 


tener than usual, or 


down the runway. This delay cost four 
days. Sometimes there were as many as 
three aborts in a single day. 

By March 29th the Ryan men still 
felt sure of beating the deadline. All 
that remained was to remove the tem 
porary undercarriage and then afhx the 
steel hook permanently in the plane’s 
belly. Some practice was needed in hov 
ering while tixe hook was on the trapeze 
cable of the ground-service trailer. Then 
Pete Girard could take off, fly around 
and hook on again. April rath 
plenty of 


once, 
was still two weeks away 
time left. 

Then came another unforeseen event. 
That afternoon a trailer accident broke 
newly installed struts which would hold 
the plane away from the trailer bed. 

Fastening of the new set of struts 
took until April 8th, although the 
hangar crew worker a 70-hour week. 
Time was running out. There were 
some choice words for the cumbersome 
ground trailer! 

Although they knew 
smaller and simpler trailer would serve 


well that a 
just as satisfactorily and that in actual 
combat a jet VTOL would not need a 
trailer at all, the trailer was designed 
on the conservative side because of the 
experimental tests. 

By the morning of the oth the plane 
iain was ready for trial. The trailer 
bed was tilted up on its dump truck and 
Pete fired up the Vertijet for a final 
He eased up and down while 
Sstaving hooked to the 
check out everything. In this final prac 
tice test, however, Pete found that the 
plane didn’t handle right. The acceler 


practice 


C able just to 


ometer had gone haywire. 
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A new one was put in and tried that 
afternoon. It didn’t work either. The 
only other accelerometer that would fit 
into the Vertijet was in the hangar stock 
room—they hoped! After hours of hunt- 
ing they found that it wasn’t there at 
all. By 11 o'clock that night, an acceler- 
ometer was located in San Diego, and 
a couple ot engineers started on a 200 
mile drive to Edwards. 

At 4 the next morning mechanics be- 
gan installing the accelerometer. Late 
that morning Pete made another test 
from the cable. The accelerometer still 
didn’t work correctly. The repair of an 
accelerometer usually takes days. 

One man ran across the field to warm 
up the company Navion to fly back to 
San Diego and try to repair the acceler- 
ometer within 36 hours. However, be- 
fore he could take off, one of the tech- 
nicians hollered that they thought one 
man had an answer for it and that no 
one had to go to San Diego. One of the 
electronics technicians had found that 
the accelerometer was installed at the 
wrong angle. It could be installed in 
any of three positions; however, only 
one was satisfactory. 

In order to save time, the accelerome 
ter was repositioned blind. Normally a 
number of metal tubes and wires would 
have to be removed in order to make a 
visual check. However, the accelerome- 
ter was positioned and a new trial was 
scheduled. Then the wind was too 
strong. 

So they came to the finish line. 

3efore dawn on the last day before 
the Pentagon meeting, trials were started 
again. First came a briefing in the oper- 
ations room—then out to the plane. The 
cards were about to be dropped. If they 
fell wrong, the development of the jet 
VTOL craft might be postponed for 


years. 


AS Girard moved out to the plane he 


noticed the crew members check 


ing the intricate parts for the last time. 
The fire trucks were waiting, and the 
ambulance, and the big crane. 

Finally all six stations of the test 
team had radioed in to report that ev- 
erything was in readiness. 

At 6:55 Pete was in the cockpit and 
the preliminaries were over. The canopy 
closed, and the 
which starts the jet whining like a 


was switch touched 
buzz saw. 
The yellow trailer began to tilt up 


like a drawbridge, raising the Vertijet 


vertical. More and more power was ap- 
plied to the jet engine and the plane 
dangled from the cable. The X-13 rose 
to the top of the cable’s limit as con- 
trols were given a final check. 

There it stood. The plane, standing 
on its tail of gas, bellowed and strained 
upward. Then the hook was released 
and for the first time the Vertijet was 
clear of the cable. It moved sideways 
almost like a ballerina. Then it arched 
up and over like a diver coming off the 
springboard. It was in horizontal flight 
shrinking into the horizon. 

The troubles were not all over—the 
trailer developed trouble and the tra- 


peze arm fouled. 


HEN the plane howled out of no 

where and streaked low over the 
photographers and again vanished into 
the distant horizon. 

The trapeze arm on the trailer still 
work. Without this arm it 
would not be possible to land the X-13 


wouldn't 


satisfactorily. Finally it was decided to 
move in trailer number two. 

By now the Vertijet was back over 
the field coming in for a landing. It 
tilted slowly toward the sky and its air- 
speed dropped until it seemed certain to 
stall. Finally, all forward motion was 
stopped. The X-13’s tail hung down 
vertically. 

It almost appeared that the law of 
gravity had been defied. Then the plane 
backed toward the ground and the mas- 
sive blowtorch in its tailpipe blew up 
cyclones of dust as it moved across the 
field walking upright almost like a man. 

The Vertijet kept coming slow and 
steady and toward the reserve 
trailer. Finally it moved into position 
with its steel hook poised a foot above 


sure 


the cable. 

The man in the crow’s-nest beside the 
cable on the trailer pressed the button 
to the trapeze arm and the cable caught 
the hook. Pete cut the throttle and the 
jet unwound like a tired siren. 

The historic flight was over, and the 
films were shipped to Washington. 

Since that 
flights of the X-13 have been made. 
Two planes were built in this program 


time many successful 


—one is now touring as a ground ex 
hibit; the other one is headed for a 
museum. 

During its hectic but interesting 
course, the Ryan-Air Force X-13 pro 
gram had provided our country with a 
wealth of experience in vertical flight. 
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New Antitank Weapon 


HE U.S. Army Ordnance Corps 
has recently developed the M72 
rocket—a light antitank weapon. 
The addition of this weapon is another 
big step in reequipping our Army with 
a new generation of modern armament. 

The M72 provides a lethal punch in 
a surprisingly lightweight package. Tac- 
tical mission for the weapon is the 
deteat of enemy armor by individual 
infantrymen. The complete weapon sys 
tem consists of a rocket-propelled high- 
explosive antitank (HEAT) round and 
a disposable carrying case and launcher 
combination. Weight of the complete 
system is only 4 pounds 

A shaped-charge warhead is con 
tained in the round, which is propelled 
by a fin-stabilized rocket motor. Burn 
ing time of the rocket is of short dura- 
tion, so that burnout occurs while the 
projectile is still within the launcher 
tube, and the gunner is not exposed to 
blast or rocket exhaust. 

There is virtually no recoil, and per 
sons who have fired the weapon agree 
that reaction felt by the gunner is less 
than that produced by a light-gauge 
shotgun. The most vivid sensations are 


a visual awareness of the flight of the 
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Mr. Sebring 1s chief of the 
special test and evaluation 
equipment branch, Hesse-East 
ern Division, Flightex Fabrics 
Inc., Eve rett, Mass. 





round and its impact on target, and the 
noise of the propellant charge which is 
comparable to that of company-level in 
fantry weapons, 

In the closed position the launcher is 
two feet long; it is fitted with an in 
tegral, adjustable, canvas web sling, and 
makes a compact, easily worn or carried 
package. The weapon is instantly read 
ied for firing by removing the sling and 
the launcher end caps and then extend 
ing the telescoping launcher tube. The 
extended launcher and large-field open 
sights allow a comfortable positioning 
of the weapon on the shoulder so that 
it can be aimed and fired rapidly from 


conventional st 


any of the 10ulder 
weapon firing positions. 
M72 system 


Flightex 


Prime contractor for the 
is Hesse-Eastern Division of 
Fabrics, Inc., which completed develop 
ment work under contract with Army 


Ordnance Missile Command, Redstone 


Arsenal, Ala. The real beginning ot 
the program preceded this development 
contract by several years. It started at 
a U. S. Army Infantry frepower dem 
onstration at Fort Devens, Mass., which 


Army and 


was jointly sponsored by the 


Yankee Post of the 


Association. 


by the \merican 


Ordnance 


SUCH : 
S ( 1 


mass hring of many types of wea} 


] 
demonstration includes a 


ons and subjects the viewer to a cres 


} 


cendo of noise and to an OppresslI\ 


awareness ol the destructive hrepowe! 
available to Army combat units. 

Two of the weapons included in this 
demonstration were the rifle grenade 
and the 3.5-inch rocket, and two of the 
spectators at the demonstration wer¢ 
Charles B. Weeks, general manager of 


Paul V 


manager ol 


Hesse-Eastern Division, and 


Choate, now engineering 


Hesse-Eastern. These men were im 


pressed by the possibilities for improve 
ment in the performance of both thesé 


weapons, and conceived the idea that 


a new weapon which combined thx 


best features and functions of each coul 


; 


also overcome many of their inherent 


shortcomings. 
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TRIGGER SAFETY 


RECOCKING LATCH 


REAR TUBE LOCK 


oN 


RING SEAL REAR COVER 


FRONT TUBE 


Disposable carrying case and launcher for the new M72 antitank weapon. 


This idea became the LAW (light 
antitank weapon) concept, which prom 
ised a weapon system with the light 
weight and one-man operation of the 
rifle grenade, but with a flatter trajec 
tory and far better accuracy. It also at 
forded range, accuracy, and destructive 
power comparable to the 3.5-inch rocket 


} 


but in the form otf a one-man weapon 


with only a small fraction of the 3.5’s 
weight and bulk. 

To these was added another idea the 
use of an inexpensive, expendable com 
and single-shot 


bined case 


launcher. This would drastically reduce 


carrying 


weight, simplify the transport and sup 
ply of ammunition, and eliminate prob 
lems in loading the weapon under com 


hat conditions. 


HESE basic principles were ampli 

fied and further developed into a 
proposed new weapon system which was 
submitted for consideration by the U. S. 
Army Infantry Board the Office 
of the Chief of Army The 
Army recognized that the LAW would 


and 


Ordnance. 


fill an immediate and pressing military 


equirement, and as a result the de 
awarded on 
Army Rocket 


ind Guided Missile Agency, Redstone 


elopment contract was 


February 24, 1958, by the 
Arsenal, through the Boston Ordnance 
District. 

Steady and rapid progress of develop 
ment under this contract was achieved. 
One reason for this was the closely co 
operating Army-Industry Team which 
was signed on to do the job. This was 
headed by a top-level triumvirate con 
sisting of the user agency, the Infantry 
Board, the development agency, and the 
development contractor. Below this tier 
and assigned to specific problem areas 


relating to their particular technological 
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specialties were a number of additional 
Army installations and industrial sub- 
contractors. 

Included in the Army team were: 
Redstone, Picatinny, Frankford, and 
Radford Arsenals; Aberdeen Proving 
Ground; Redstone Division, Rohm & 
Haas Company; the Infantry School; 
the Diamond Ordnance Fuze Labora- 
tory; and the Lone Star Ordnance Plant. 
Included in the industry team were: 
Bridgeport Brass Company, Zenith Ra 
dio Corporation, Eastern Tool & Manu- 
facturing Company, Lamtex Industries, 
Aluminum 
Sprague Electric Company, and Ameri 


Inc., Harvey Company, 
can Optical Company. Important con 
tributions to the program were made 
by these organizations, and the success 
of the project was due in part to the 
participation of these and other groups 
not listed here. 

that the de- 


velopment of a totally new or signifi 


It is almost axiomatic 
cantly improved military system is de- 
pendent on the recognition and appli 
cation of technical innovations in com 
ponents of the system. These can in- 
clude the utilization of new materials 
and new manufacturing methods or de 
signs. The LAW system has been re 
alized by the profitable use of many 
such innovations, or “firsts.” Some of 
these are important enough to be a large 
part of the story of the weapon. Among 
these are the following examples: 

First use of a low pressure rocket 
motor in a shoulder-fired weapon. This 
allowed the use of lighter-weight metal 
motor parts designed to accept the les- 
sened loads resulting from the reduced 
operating pressure. It also made possib'e 
a longer, slimmer rocket motor, with 
attendant advantages of better weight 
distribution and a near optimum fine- 


ness ratio of the round body. These 
benefits were obtained without compro- 
mising velocity or total impulse and 
while maintaining a short enough burn 
ing time so that an in-launcher burnout 
would occur before the round had trav 
eled a distance less than its own length. 

Another first is the use of an alumi- 


num-alloy motor in a shoulder-fired 
rocket. This choice of material provided 
benefits through both improved per 
formance of the product and manufac- 
turing economies in its production. Key 
to this happy combination was the utili- 
zation of the impact-extrusion process 
for manufacturing the motors. The ex- 
truded motors require only a minimum 
of machining to finish shape, and the 
complete motor and nozzle section iS 
made in one piece. 

\ new assembly process for metal 
parts of the HEAT warhead was initi- 
ated in the program. This simplified 
process eliminated soldered or brazed 
joints and substituted a shrink-fit, me 
chanically locked joint which eliminates 
distortion and produces truer, tighter- 
considerable 


tolerance warheads at a 


saving in production cost. 


LL the technical advances were not 
+ limited to the rocket projectile since 
many interesting features also are evi- 
dent in the design of the M72 rocket 
launcher. First of these is the unique 
telescoping tubular launcher which in 
the closed position has a dimensional 


envelope not much greater than the 
round which it contains. This of course 


means a minimum of bulk and weight 
to be carried by the burdened infantry- 
man. Indeed, this small size and light 
weight of the system package in contrast 
with its high performance and lethality 
is its most commented-on feature. 
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A fin-stabilized rocket motor and shaped-charge warhead make the M72 projectile lethal against heavy armor. 


The launcher outer tube is fabricated 
from _aligned-fiberglass-wound __reen 
forced plastic, and results in a light- 
weight thin-walled tube with unexcelled 
corrosion resistance, resiliency, and 
strength-to-weight ratio. No adverse ef- 
fect on the launcher tube is produced 
by firing the rocket motor, and although 
the launcher is simply designed in keep- 
ing with an intended single-shot usage, 
it actually is capable of functioning for 
scores of repetitive firings. This capa- 
bility has been demonstrated in test 
firings during the development pro- 
gram. 

The LAW system is one of the first 
rocket weapons employing a packing- 
case launcher to reach the readiness-for- 
production stage. Several other weapons 
may employ this idea, and it probably 
will become a widely used feature for 


several classes of weapons. 


HE expendable-launcher concept re- 

quired a sighting system which 
would enhance the inherent high ac- 
curacy of the weapon without a pro- 
hibitively high cost. This requirement 
eliminated the consideration of an opti- 
cal sighting system, and spurred the de- 
velopment of a simple but effective open 
sight. This has taken the form of a rear 
peep sight, with the aperture position 
adjustable for temperature compensa- 
tion, and a plastic reticle front sight 
with engraved range-scale cross lines. 

Results of this were highly successful 
in that the cost was not objectionably 
high, and added benefits were provided 
in the form of quicker target acquisi 
tion, wider field of vision, and useful- 
ness under greater extremes of lighting 
conditions. The accuracy and ease of op 
eration of this system has been borne 
out in demonstrations where previously 
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untrained gunners have obtained well 


placed direct hits with their first firing 


of the weapon. 

A reasonably high velocity and con 
sequent flat trajectory is developed by 
the rocket, and performance variation 
attributable to changes in ambient tem 
perature have been held to a low level, 
with adequate built-in provisions for 
temperature compensation. 

Another design feature of the weapon 
is the use of a percussion initiated sys 
tem for igniting the rocket motor. With 
no dependence on an electrical system 
powered by a magneto or battery, there 
has been a hold-down on system cost 
and an increased reliability not obtained 
with electrical components. Problems of 
susceptibility to corrosion and _ short 
shelf life, which would have been a par 
ticular stumbling block with a battery 
system, have been side-stepped. The ig 
nition train is fast and efficient in that 
total delay time intervening between 
squeezing the trigger and the start of 
acceleration of the rocket is only a few 
milliseconds. 

Physical proportions of the round, 
including caliber and stand-off distance 
of the HEAT warhead and length and 
diameter of the rocket motor, are com 
bined in an over-all round shape with 
good aerodynamic properties. Aerody 
namic configurations of the fins and of 
the whole round shape provide a ballis 
tic coefhcient more nearly ideal than can 
usually be associated with projectiles 
of this general type. 

An orderly progression of the devel 
opment contract required that a series 
of test programs be instituted and con 
ducted concurrently with the engineer 
ing design effort. An indication of the 
alacrity shown in this program is the 
fact that the rocket 


first test vehicle 


was designed, loaded, and fired within 
two months of the signing of the con 
tract. Another indication of saved time 
was the pursuance Of a continuous re 
view program ot production engineer 
ing and value analysis which was car 
ried out in phase with the research and 
development engineering—and_ with 
only a slight time lag behind the R&D 


engineering effort. 


LL these concurrent programs were 

carried out by the system prime con 
tractor. This technique was made work 
able because responsibility for the entire 
system was placed with the one con 
tractor and not divided among separate 
agencies with separate responsibilities 
for ammunition, launcher, sighting sys 
tem, etc. This procedure has resulted 
in a drastic compression of the usual 
development time period, and as a result 
the weapon successfully passed engi- 
neering and user tests within only two 
years and eleven months from initiation 
of the original contract. 

Its effectiveness is further testified by 
the relative ease with which the weapon 
met and exceeded the requirements of 
many of the tests. 

In this modestly scaled program, the 
directed team approach provided a 
timely and economic solution to many 
problems. With several agencies simul 
taneously attacking a problem there are 


afforded break 


through from multiple pressures or an 


more chances for a 
alternate advance around the problem. 


In pursuing these expansive pro 
that the full 


strength of an Ordnance-Industry Team 


grams, it is necessary 


be mustered. All available technical 
strength is necessary for the required 
rate of progress and for the most effec- 


tive attainment of the objectives. 
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Solid-Propellant Rockets 


The problem is to reduce the weight of all elements other than the 


payload which must be accelerated to final velocity while at the 


same time improving 


ARGE rockets 


were born to meet the require 


solid prope llant 


ments for a missile system ca 
pable of instant deployment from a 
highly mobile division or field army as 
well as instant retaliatory action trom 
a fixed installation. These requirements 
imply extreme simplicity, ruggedness, 
and reliability along with maximum 
performance, 

The materials problems of solid rock 
ets must be defined within the frame 
work of the opposing requirements tor 
simplicity and performance. In  striv 
ing for simplicity, the solutions of the 
problems of materials for rocket motors 
were for a time hampered by the phi- 
losophy that the rocket motor was a 
simple pressure vessel and could be de 


signed and treated as such. 


HE simple pressure vessel is, how 

ever, complicated by the forward 
closure bulkhead which sometimes con- 
tains ports to afford the thrust termina 
tion or cancelation required to effect 
separation of the stages or for impulse 
control. The simple pressure vessel is 
further complicated by the nozzle and 
its associated components. Thrust vec- 
toring is required to control the direc 
tion and attitude of the missile. One ot 
the proven methods to provide thrust 
vector control is the use of jet vanes. 
The nozzle, the jet vanes, and reversal 
severe en 
vironment of the motor exhaust prod 


This 


ports are subjected to the 


requirement presents 


ucts. 
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materials problem of some mag- 
nitude. 

The requirements for increased per 
formance and reliability became every- 
day conversation in all walks of life 
with the advent of the IRBM, the 
ICBM, and particularly the satellite. 
The term “payload” came to be recog- 
nized as that part of the rocket which 
was placed on the target or put into 
orbit and did not include those ele- 
ments of the system such as the motor 
case, nozzle, and guidance parts. 

However, the total system must be 
considered in determining the weight of 
the payload delivered. Even if the pay- 
load’s weight were reduced to zero, ac- 
celeration would still have to be applied 
to all other elements if the missile is 
to “fly.” 

The major materials problem facing 
us today is one of reducing the weight 
of those elements, other than the pay- 
load, that must be accelerated to final 
velocity, while at the same time assur- 
ing simplicity, ruggedness, and relia- 
bility for the missile. 

The 


velocity can be improved by increasing 


over-all performance or final 


the energy delivered by the propellant 


simpliaty, ruggedness, and final reliability 


(specific impulse) or by reducing the 
weight of the inner parts; that is, in- 
creasing the ratio of the propellant 
weight to the total weight: 


Vy, = glsp In Mt 


M: 
Where: Vy is the final velocity, /sp is 
the specific impulse, Mz is the total 
mass, and Mz is the inert mass. For the 
propulsion system the total mass is 
equal to the sum of the propellant mass 
and the inert mass: M; = M, +- Mi. 
Also for a given propellant grain de- 
sign and motor case, an increase in pro- 
pellant density will increase the final 


velocity. 


VARIETY of examples has been 

used to show the relationship be- 
tween inert weight and useful weight 
for a propulsion system. One of these 
examples is the use of the ratio of pro- 
pellant weight to the total weight for 
some familiar items. 

A can of beer is approximtely 81 per 
cent propellant and the remainder of 
it is inert parts. An egg is quite a bit 
better with approximately go per cent 
of useful content and the balance inert 
shell. A packaged loaf of bread has 
about 98 per cent usable weight. 

Significant strides have been made in 
missiles in the last decade in increas- 
ing the ratio of propellant weight to 
total weight. The mass ratio of the 
German V-2 rocket was on the order 
of 0.66 while the mass ratio of a cur 
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rent typical motor is on the order ot 


0.g0. This increased mass ratio has re- 
sulted in more than a twofold increase 


of theoretical final missile velocity. 
The weight breakdown of the inert 
parts for a typical motor for a ballistic 
missile is tabulated below showing per 
cent of total motor weight: Case, 3.0; 
liner, 0.5; insulation, 1.0; sliver, 2.0; 


nozzle, 3.0; ignition, impulse 


control, 0.1; thrust vector control, 0.5. 


0.05; 


Total inert weight is 9.15 per cent and 
the motor mass ratio is go.85 per cent. 

In the materials field, two approaches 
are being used to increase the ratio of 
propellant weight to total weight. The 
first of these is basic research in metal 
lurgy and the second is engineering to 
compromise major inadequacies. Sig 
nificant break-throughs have not yet oc 
curred in the basic research efforts; 
however, these efforts must be empha 
sized since they eventually will yield 
the most dramatic results. The engi 
neering approach in the meantime has 
had important successes. 

Among the many problems to be 
solved by the basic research approach, 
one of the most fundamental is the 
question relating to the brittle behavior 
of high-strength materials. The require 
ment tor high strength-to-density-ratio 
materials for motor cases has resulted 
in the investigation of high-strength 
materials such as titanium, stainless 
steels, and alloy steels. 


A comparison of 4130 steel, H-11 


* 

t 
Vp Elsp In ( iW, w,? 
V-2= 0.66 V_= 5100 F/S 
Beer Can = 0.81 
Egg = 0.90 


sec ) 


Vp ( Thousands of ft 


MASS RATIO 
vts 


“ 


Specific Impulse 


Vehicle velocity for various mass ratios and specific impulse. 


and titanium 
Pershing ballistic missile shows the ad 


steel, for the Army’s 
vantages to be gained from the use of 
a high strength-to-density-ratio material. 
Recent investigations have indicated, 
however, that the reliable use of the 
high strength-to-weight-ratio materials 
may be limited by their notch sensitiv 
ity. Thus the attainment of 
weight by increased strength is opposed 


reduced 


by a decrease in material toughness. 

Research also must yield solutions 
to lightweight materials to stand up 
under the exhaust gases. 


The energy of the propellant is re 
lated to the combustion temperature by 


the expression: 
r 
VM 


Where /sp is the specific impulse, T is 
the temperature of combustion prod 
ucts, and M is the molecular weight of 
combustion products, 

Thus it is evident that a high-energy 
propellant and its resulting fame tem 
perature precipitates an immediate re 
quirement for engineering materials to 


Cross-section of a typical solid-propellant motor showing head-end thrust reversal, propellant, actuator, and jet vane. 
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withstand this increased flame tempera- 
ture. 

Combustion temperatures of rockets 
of today are on the order of 5,500 
degrees Fahrenheit. However, materials 
must be found in the future to with- 
stand temperatures up to 8,500 degrees 
Fahrenheit. These materials are re- 
quired for nozzles and thrust vector 
control devices which must withstand 
the abrasive action of the combustion 
products as well as the elevated tem- 


peratures. 


ROBABLY the most significant en- 

gineering advancement or compro- 
mise approach in the area of propellant 
weight to total weight, or weight frac- 
tion, came about with the development 
of the technique of bonding the propel- 
lant to the motor case. This technique 
was introduced by the Jet Pro- 
pulsion Laboratory under Army spon- 
sorship shortly after World War II. 
The Army 


the state of 


has continued to advance 
the art in case-bondable 
propellant in the Government-owned 
Thiokol Corporation-operated facility 
at Redstone Arsenal, Ala. 

Shown 


of a case-bonded solid-propellant motor. 


at right is a cross section 
The propellant burns from the inside 
toward the case in a uniform manner. 
The propellant, being integral with the 
insulation material which bonds it to 
the case, protects the motor wall from 
the heat of the combustion products, 
thereby allowing the wall thickness of 
the motor case to be reduced. 

Prior to the development of the tech- 
nique of bonding the composite propel- 
lant to the motor case, early double- 
base propellants were cast in “charges” 
or grains and inserted in the rocket 
chamber. The mass fraction of a motor 
using the old-type inserted grain is un- 
derstandably less than for a motor us- 
ing the cast-in-place grain. 

The search for an engineering solu- 
tion to the problem of materials for use 
as jet vanes has resulted in the testing 
of a wide variety of metals and combi- 
nations of metals. 

The results of jet vanes exposed to a 
5,500-degree-Fahrenheit rocket exhaust 
for 38 seconds are pictured above. The 
85 per cent tungsten 15 per cent mo 
lybdenum material (top, above) with- 
stood this environment without appre 
ciable deformation. 


The stress system 1n the olid propel 
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Above, results of various-alloy jet 
vanes exposed to 5,500° F. rocket ex- 
haust for 38 seconds. Below, cross-sec- 
tion of solid-propellant motor. Lines 
at bottom indicate successive surface 
configurations as burning progresses. 





lant rocket motor under a dynamic en- 
vironment must be carefully analyzed 
in order to fabricate lightweight sys- 
tems with the necessary reliability. 
Rapid strides have been made in this 
held, but a variety of problems remain. 
These problems are more acute in the 
dome end which contains reversal ports 
and at the connection between the cylin- 
der and dome ends. 

When the motor is fired, an expan- 
sion of the casing results. The distor- 
tion of the casing and head generally 
occurs in such a manner that geometri- 
cal similarity is not retained. The result- 
ing stress couples may result in de- 
formation at the junction of the cylinder 
and dome end. 

The design of a system to account for 
this stress pattern would appear to be 
a fairly straightforward engineering 
problem. The problem is, however, not 
so straightforward when the materials 
are of a brittle nature and contain flaws 
of one kind or another. 

The flaws may themselves determine 
the stress pattern in their vicinity and 
will then determine the failure charac- 
teristics. Design parameters and fabrica 
tion techniques must be brought up-to- 
date to cope with the use of high 
strength-to-weight ratio materials in 
modern rocket vehicles. 

The materials problems of the case- 
bonded propellants used with the high 
strength-to-weight ratio motor casings 
also are significant. Since the coefficient 
of thermal expansion of propellants is 
about ten times that of case metals, the 
case-bonded grain must have a high 
throughout the 


ultimate elongation 


temperature range of application. 


N summary, then, we should return 

to the problem that faces us. The task 
is to reduce the weight of those ele- 
ments other than the payload that must 
be accelerated to final velocity, while at 
the same time obtaining the required 
simplicity, ruggedness, and reliability. 
This problem is common to the missile 
systems of all the services. 

A common reservoir of basic knowl- 
edge can therefore be established, con- 
serving funds and manpower. Much 
progress on a problem can thus be 
made through supporting research 
along with critical component develop 
ment, and the solutions applied, with 
necessary refinements, to specific mis- 


sile and rocket systems. 
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Antisubmarine Wartare 


We now have the weapons, ships, aircraft, and detection devices 


capable of finding and destroying snorkel-equipped, diesel-powered 


submersibles, but much more research and development are needed 


T is obvious that the strength of the 
free world lies in its ability to use 
the sea lanes for trade and com- 
merce with friends and allies. In fact, 
over 99 per cent of all materials are 
carried by the 18,000 merchant ships of 
the free world. These sea lanes are the 
that 
strength of the independent nations to 


bonds permit the combined 
stand in integrated opposition to the 
Communists. 

The free world’s security—even ex- 
istence—depends heavily on bringing 
together vast but widely scattered re- 
sources to form effective 
strength. Most of this “hook-up” must 


integrated 


be done via the sea routes, for the free 
world consists not alone of wholly free 
and independent peoples but also of 
vital physical assets and natural re- 
sources, 

These assets and resources are scat- 
tered literally all over the face of the 
globe—of some seventy-seven strategic 
raw materials we are self-sufficient in 
only eleven. 


UT the seas are also important to 

us as a base to protect our military 
power. The first task of United States 
defense forces is to deter general war— 
to deter nuclear attacks against the 
United States and the free world. To do 
this we require a retaliatory force capa- 
ble of inflicting unacceptable destruction 
on the enemy—even though he may 
strike first. One of these deterrents is 
the Polaris submarine, the newest addi- 
tion to our national arsenal of weapons. 


July-August 1961 


Rear Adm. H. L. Miller 





Admiral Miller is Comman- 
der, Carrier Division 15, U. S. 
Pacific Fleet, San Diego, Calif. 
This article is taken from Ad- 
miral Miller’s address before 
the Naval Armament Seminar 
held during the Forty-third 
Annual Meeting of the Amer 
ican Ordnance Association in 
Los Angeles, Calif. 





However, we also have our attack car 
rier striking forces plus other naval 
forces which play a vital role in deter- 
rence. 

Should the deterrent fail and a nu- 
clear exchange occur, we must be able 
to continue to fight—and to prevail. 
This means that we must be able to 
put troops ashore in other untouched 
areas of the world when those nations 
which are being threatened by the Com 
munists request help. If we do not, a 
third power will arise and assume world 
leadership. This undoubtedly will be a 
Communist country, and we will have 
a Communist world, if the forces that 
we need to secure untouched areas of 
the world are not on ships cruising the 
seven seas 1n areas close to the remain- 
ing Communist masses. 

With a substantial portion of our 
troops on ships we will be able to pro 
tect the free world and commence the 
huge task of reconstruction. 

But we also must use the seas as a 
base for our military forces for other 
types of war—crises, shows of force, 


shooting wars. We must be able to ap 
ply measured force in the degree re 
quired, and we must fight if interna 
tional Communism ts not to succeed 

Soon virtually no spot on earth will 
be beyond the range of attack from the 
sea, and an even greater proportion of 
our deterrent and retaliatory forces will 
have to be based there. In the immediate 
future the importance of these seas will 
be even greater. The vulnerability and 
magnetic effect of our fixed-base wea 
pons will force a more rapid shift to 
mobile and sea-based concepts. 

We must, then, use the seas of the 
world. To use them we must be able 
to control them, and in time of war we 
must deny their use to the enemy. 
i YDAY we face a very serious threat 

to our use of the seas. We are faced 
with a danger hidden in the depths of 
the oceans—a force of more than four 
hundred Communist submarines. 

To understand this threat better, let 
us briefly review the development of 
the submarine itself, for we have faced 
it before. 

Military had 
make a fighting tool of underwater 


men been trying to 


craft since Alexander the Great put 
sailors in glass barrels to attack enemy 
ships. But nobody took the submarine 
World War | 


a tiny U-boat rewrote the naval 


very seriously until 
when 
doctrines of the world on a single after 
noon and created a problem that is still 
with us. 


Crude by today’s standards, this soli 
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tary German submarine shatte red three 
British cruisers in rapid succession and 
sent them to the bottom of the sea. 

In spite of the fact that the Kaiser's 
U-boats were unable to stay submerged 
very long—because they had to come 
up to breathe and recharge their bat 
teries—they did fantastic damage until 
the Allies de veloped the skill to find 
them and the sea power to stop them. 

By the time they were brought un 
der control, those elusive German sub- 
marines had parlayed their 3-cruiser 
start into 4,837 Allied ships sunk, gross 
ing almost 10 million tons. 


bac k, we 


our method for detecting 


Looking realize just how 


crude was 
submerged U-boats. The hydrophone ot 


World War I, a sort of 


stethoscope, gave us our only detection 


overgrown 


clue—the telltale noise of the submerged 


submarine. Fortunately for us, those 
early submarines were very noisy! 

Those hectic days also saw the de 
velopment of depth charges as our 
Navy's primary weapon of attack on 
submerged submarines. This weapon 
had been invented by Thomas Edison 
in Key West in 1915. 

(gain, it was fortunate for us that 
World War I U-boat construction was 
such that our depth charges didn’t have 
to explode very close to be fatal. 

Between World Wars I and II, sub- 
marines grew bigger, stronger, taster, 
and could stay submerged longer. And, 
during this period, their primary of- 
fensive weapon—the torpedo—gained 
in speed, power, and accuracy. 

Despite these technological improve- 
ments, submarines were still limited in 
underwater endurance by the electrical 
batteries. Re 


took 


a period when 


reserve in their storage 


charging those batteries many 
hours on the surface 
there was always the danger of being 


detected. 


7 HILE submarines were growing 
up, our Navy was devel ping the 
art and science of antisubmarine war- 
tare which was beginning to be well 
known by its abbreviation, ASW. ASW 
was built around a new technique for 
underwater sound navigation and rang- 
ing, which soon was reduced to another 
abbreviation by which it is far better 
known today—sonar. 
In action, sonar works by bouncing 
waves off a sub- 


underwater sound 


merged submarine and determining its 
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location by measuring the time interval 
and direction of the returning echo. 

With the development of long-range 
patrol planes, such as the famous PBM 
Mariner, antisubmarine warfare became 
three-dimensional. Airplanes and blimps 
teamed up with ships, covering vast 
ocean areas, forcing submarines under- 
water by day, cutting their time for 
recharging those vital storage batteries 
to the hours of darkness. 

And then, with another major tech 
nological break-through—we developed 
a technique for piercing that final pro- 
tective blanket of night by using radar 

an abbreviation for radio detecting 
and ranging equipment. 


W' IRLD War II began with a grue- 
some and expensive lesson in the 
importance of adequate antisubmarine 
forces and techniques. Hitler started out 
with fifty-seven U-boats and kept up a 
frantic building program throughout 
the war. When control of the seas was 
finally in Allied hands, 996 Axis sub- 
marines had been destroyed—but, once 
again, the Allies lost almost 5,000 ships 
—this time totaling 21 million tons. 

At first, the score was completely 
lopsided in favor of enemy submarines, 
but, as our ASW improved, the score 
began to even up. Here’s how the fight- 
ing went. 

In early 1942, the Allies were losing 
thirteen ships for every enemy subma- 
rine we managed to destroy. A year 
later the ratio had been reduced to two 
ships lost for each submarine sunk. And 
by 1944 we were making Hitler pay 
two submarines and two full crews for 
every Allied ship he managed to sink. 

To gain this ratio in 1944 it was 
necessary to increase our forces so that 
our ASW ships equaled 2'4 times the 
number of enemy submarines, and our 
ASW 


number of submarines. 


aircraft numbered 6 times the 

It took time to produce these results. 
We may not have so much time in the 
future. 

In winning the mighty battle against 
Hitler’s submarines for control of the 
seas, teams of destroyers and aircraft 
protected convoys of Allied ships—ships 
which men and equipment 
needed to win the land and the air bat- 


carried 


tle and vital materials needed to man- 

ufacture the weapons of war. 
Land-based patrol planes and blimps 

millions of miles to 


searched square 


attack submarines on their way to and 
from their hunting grounds. 

The hunter-killer 
team—a small aircraft carrier with its 


famed American 
attack planes and destroyers—finally 
broke the back of the submarine by 
leaving him no part of the ocean where 
he could operate without fear of com 
bined surface and air attack. 

Toward the end of World War II, 
Germany developed the long-range 
snorkeling submarine. 

The 


above the surface from a submerged 


snorkel tube could be raised 
submarine to provide air for operation 
of the diesel engines. The exposed por- 
tion of the snorkel tube—about as big 
as a wastebasket—permitted the sub 
marine to recharge batteries while sub- 
merged—and thus was far more dit- 
ficult to detect. 

The Soviets captured many of these, 
new and intact, after the surrender of 
Germany, and used German captives to 
help them build their massive subma 
rine fleet which represents their only 
hope of contesting American seapower. 

There are now over 400 Communist 
submarines; Hitler started with only 
57. How will they use them? 


HEY could use them to cut us off 
from our allies—and isolate us just 
like any island in the ocean. 
They them as 
launchers United 
Every city, factory, or military airfield 
in the United States would be vulner- 


missile 
States. 


could use 
against the 


able to attack when the range of an 
enemy's submarine missile is increased 
to 1,200 nautical miles. 

They could use them against mer 
chant shipping. Everyday, more than 
2,000 major merchant ships are travel- 
ing the North Atlantic. Over 5,000 
more roam other seas, while 12,000 
other ships stand in port, loading or 
discharging cargo. 

Slicing through these lifelines would 
soon isolate us from our allies, close 
down the factories that enable our com- 
munities to work and live, and prevent 
us from projecting our military power 
to help our allies in resisting Commu- 
nist aggression. The role of sea power 
is clear: we must protect these sea 
lanes for our own use and for the peace 
and security of the free world. 

Now let’s look at the environment of 
this formidable weapon, the submarine. 


Once the submarine has slipped beneath 
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the bright, sunlit surface of the ocean, 
it is in a world of darkness. Light pene- 
trates only a few hundred feet, and 
radar will not function at all. 

To the 
ocean presents its unbroken pattern of 


surfacebound hunter, the 
waves and wind streaks, without a clue 
to the presence of the enemy below. 
This is the battleground of the sub- 
marine. 


HE problem is to find the submarine 

without using human eyes while the 
submarine is operating in the mysteri- 
ous deeps of the oceans. The nuclear- 
powered submarines have given us great 
freedom of movement throughout these 
oceans. The advent of these true sub 
mersibles has reemphasized how little 
we know about the vast hidden world 
beneath the seas. 

We know that shrouded in the dark 
ness of the oceans lie mountain ranges 
whose peaks rival Mount Everest in 
height—trenches whose dark depths 
plunge seven miles beneath the surface. 
We also know of subsurface currents 
virtually rivers in the depths of the 
sea—twelve hundred times greater in 
size than the Mississippi. 

The general undersea topography is 
already well established. It falls into 
widely different geographical 
areas. The continental shelf, the con- 


three 


tinental slope, and the floor of the sea. 
There is much that we do not know 
about the oceans, and this is one of our 
greatest problems in ASW. How do we 
go about hunting submarines there? 


Typical of the newest type atomic submarine is the Patrick HeNry, shown just getting under way 
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To date we have depended upon the 
use of sound techniques. But sound has 
its drawbacks. Sonar detection ranges 
are relatively limited, and echoes are 
whales, schools of fish, 


rock 


tions, as well as by submarines. It is 


returned by 
masses of seaweed, and forma 
very difficult to tell what is reflecting 
the sound pulse when the sonarman 
hears an echo. 

Furthermore, a sound pulse traveling 
through the water may be deflected by 
an area of changing water density. 
These areas are caused by changes in 
the temperature or salinity of the water, 
and are found throughout the oceans. 
A marked change in water density may 
divert the sound pulse in such a man 
ner that a submarine very close to the 
hunter will not be touched by it at all. 

The itself make 


enough noise to be heard by sensitive 


submarine may 
microphones at great distances. Theo 
retically, it would be possible to design 
a listening system that would detect the 
slightest sound of a submarine. But 
the dark world beneath the surface is 
not a silent world. It is actually a liquid 
jungle, with its inhabitants making 
enough noise to drown out all but the 
noisiest subs. 

The use of sound in hunting sub 
marines has its problems, but the sonar 
man and his well-trained ear remains 
our best means of locating an under 
water target, deciding whether or not 
it is a submarine, and zeroing in for 
the attack. 

That is the problem posed by the en 


vironment of the submarine—to locate 
him and destroy him in the depths ot 
the sea. 

How do we intend to counter this 
threat? There is no simple solution, and 
ASW requires a flexible strategy. 

Antisubmarine warfare starts on the 
enemy shores, not our own. We would 
attack the submarine in its own back 
yard. We would make rocket and mis 
sile strikes against shipyards and sub 
attack 
striking forces. These forces would also 


marine pens from our carrier 
hunt out and destroy the enemy’s float 
ing sub bases and tenders. 


We also 


submarines before 


must attempt to destroy 


enemy they get to 
sea. We will attack them as they depart 
concentrate our 


for the ocean, 


ASW forces to protect our vital surface 


open 


forces, and continue the attack on the 
remaining submarines as they try to gi 
back home. 


submarines would 


killer 


seek out the 


UR new 
aggressor in the 
depths of the sea—off his home ports 


and bases and in narrow 
Minefields 


surface ships, and submarines to block 


passages. 
would be laid by aircraft, 
the enemy’s front doorsteps to the seas 
Finally, we would attack and destroy 
the enemy submarines at their target 
in their launch areas if they are missile 
submarines, or near our ships if their 
target is shipping. What do we have in 
ships, planes, and weapons to back uy 
this strategy? 


Nearly all naval ships contribute in 


General Dynamics photo). 
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one way or another to ASW. As already 
indicated, the attack carrier striking 
force, built around the attack carrier, 
contributes by its ability to strike bases. 

So, too, do Polaris submarines, the 
most inevitable retaliatory weapon in 
the world today. 

Shore-based patrol aircraft and sea- 
planes are another vital tool of ASW. 
They are capable of patrolling and 
searching large areas. Their radars, elec- 
tronic detection equipment, sonobuoys, 
and other equipment give them the 
capability not only to detect but to 
localize and destroy enemy submarines. 

Our Navy has a wealth of experience 
in operating submarines as antisubma- 
rine forces. Our own submarines can 
operate in enemy waters or in transit 
areas or can team up with patrol air- 
craft or hunter-killer forces to detect, 
track, and destroy submarines. 


HUNTER-KILLER force is a spe- 

cialized group made up of ASW 
carriers, aircraft, helicopters, destroyers, 
and submarines, This group is capable 
of operating in the open oceans as well 
as in close support of other forces. 

The ASW carrier is the mobile, high- 
speed command center which doubles 
as a portable airfield and logistic base. 
Safe from shore-based ballistic missiles, 
it acts as a home for its highly maneu- 
verable ASW aircraft and helicopters. 
With its under-way replenishment sup- 
port, the hunter-killer group has great 
mobility and endurance. 

Surfaced or snorkeling submarines 
can be detected by the searching eyes 
of airborne or shipboard radar of the 
force. Submerged submarines are de- 
tected with sonar equipment aboard 
our ships and attack submarines, by 
listening called sonobuoys, 
dropped from ASW aircraft, and by 


sonar equipment lowered by hovering 


dev ices, 


helicopters. 

What weapons do we have in ASW? 
Besides the rockets, depth charges, and 
torpedoes of World War II, we have a 
number of new and highly effective 
weapons for destroying submarines. 

The Navy’s new atomic depth cha rge, 
Lulu, has been tested and is now opera- 
tional. The effectiveness of Lulu makes 
the biggest of our World War II depth 
charges seem like a Fourth of July fire- 
cracker. 

The rocket called 
Asroc can carry either a depth charge 


antisubmarine 
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“The problem is to find the 
submarine without using hu- 
man eyes while the submarine 
is operating in the mysterious 
depths of the ocean. The nu- 
clear-powered submarines have 
given us great freedom of 
movement throughout these 
oceans. The advent of these 
true submersibles has reem- 
phasized how little we know 
about the vast hidden world 
beneath the seas. 

“We know that shrouded in 
the darkness of the oceans lie 
mountain ranges whose peaks 
rival Mount Everest in height 
—trenches whose dark depths 
plunge seven miles beneath the 
surface. We also know of sub- 
surface currents—virtually riv- 
ers in the depths of the sea— 
twelve hundred times greater 
in size than the Mississippi.” 











or a homing torpedo as its warhead. 
This weapon, launched from surface 
ships, makes it possible to attack sub- 
merged submarines at extended ranges 
after being detected by long-range 
sonar. 

The Subroc antisubmarine rocket is 
launched by our submarines while sub- 
merged. Our submarines with their 
sonar listening devices can detect en- 
emy submersibles at very long ranges 
and attack quickly by launching a 
Subroc. 

Radio-controlled helicopters from de- 
stroyers at sea will greatly extend the 
destructive range of today’s ships and 
take advantage of new, long-range so- 
nar. The robot helicopter will become 
more and more important in destroy- 
ing nuclear-powered submarines. When 
nuclear subs replace the diesel-powered 
ones, we will need detection devices 
and weapons of more advanced design. 

Antisubmarine warfare is a true team 
effort when units are combined into a 
hunter-killer group. For example, the 
limitations of one vehicle are more than 
compensated for by the capabilities of 
another. 

Through coordination, careful tim- 
ing, controlled action, and proper tactics 
a hunter-killer group commander is 
able to apply this team effectiveness to 
great advantage. The sum of the cap- 
abilities of the team is far greater than 
the sum of the individual abilities of 
the various units—be they destroyers, 


tracker aircraft, helicopters, or ASW 
carrier. 

But the basis for this team is man— 
the naval officer, the sailor—his ability, 
dedication, and determination. 

E can draw certain conclusions 

from our experience in ASW to 
date: Weapons and equipment to cope 
with the snorkel submarine exist. How- 
ever, all our ships do not yet have this 
modern and effective equipment, but 
time and money can do much to close 
the gap. 

Secondly, we need more effective 
measures and equipment to fight the 
nuclear submarine. We need help in 
finding out better answers to the fol- 
lowing: (1) Detection—we need new 
techniques for detection including bet- 
ter radar, longer range sonar, and more 
effective electronic intercept equipment. 
(2) Classification—We spend too much 
time classifying a target, and we need 
better methods to classify a contact as 
sub or nonsub—we should be able to do 
this in seconds instead of minutes or 
hours. (3) Tracking—Our equipment 
for tracking at high speed must be im- 
proved, and we must be able to track 
the target continuously. (4) Destruction 
—Finally, we need improvements in the 
speed and certainty of a kill. 

For all of these we need improved 
communications for coordinating the 
team play which is so vital to ASW. 
This includes communications between 
aircraft, and submarines. All 
are wide 


ships, 
these areas open for new 
ideas. 

Within the depths of the oceans lie 
many of the answers to these prob 
lems. Our oceanographic programs are 
directed toward the exploration of the 
vast hidden world beneath the surface 
of the seas. The answers to many of 


our problems in ASW lie here. 


F gmap a hundred years ago, one of 
our greatest Americans, Abraham 
Lincoln, in his Gettysburg address 
prayed “That this government of the 
people, by the people, and for the people 
shall not perish from the earth.” We 
hope that American industrialists will 
consider antisubmarine warfare as vital 
to the security of this Nation and the 
free world and will give us their ideas 
for quicker and better solutions so that 
in case of any major war this Nation 
shall not perish from the earth. 
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Maximum performance for the military...maximum satisfaction 
for the industrial customer...these are the goals of Sperry field 
engineering. A specialized division of personnel expertly trained 
in application, installation, operation, maintenance and overhaul, 
it provides on-the-spot engineering support for Sperry’s wide- 
ranging products and systems. There are three integrated 
support functions: (1) customer training and product orientation; 
(2) field activity including on-the-job training, application 
engineering, installation, repair, product improvement; and (3) 
comprehensive overhaul centers strategically located. 

With 50 years of professional experience, Sperry field engi- 
neering puts a unique support capability at the service of Sperry 
customers world wide. General offices: Great Neck, N. Y. 
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All-electronic digital timing programmer controls atomic warheads with 
better than 0.1% accuracy under extreme environmental conditions 


Developed in cooperation with the U. S. Army 
Tactical Atomic Warhead Laboratory at Picatinny 
Arsenal under a program of supporting research, 
this new digital timing programmer represents a 
significant advance in the state-of-the-art for 
arming/fuzing devices. For this particular appli- 
cation, the programmer includes two identical 
channels, each with a 4-stage, adjustable tim- 
ing program accurate to within 0.1% under any 
cornbination of temperature (—65’°F to +165’F), 
voltage (26.5 +5.5 Vdc), vibration (50 g’s/2000 
cps), shock and acceleration (100 g's). This 
new standard of accuracy under rugged environ- 
mental conditions is, however, practically mean- 
ingless until it is combined with another, equally 
important consideration always present in mod- 
ern atomic weapon systems — reliability. The 
programmer's proven solid state design, without 
any moving parts, together with the unique pack- 
aging methods utilized, potentially offers a 
safety-reliability level substantially higher than 
previously attainable. 


This arming/fuzing device is only one specific 
application of Tempo’s exclusive solid state 
digital programmer design, Circuit versatility 
permits an almost infinite number of applica- 
tions. Number of functions to be controlled is 
limited only by the allowable physical size of 
the device, Timing increments can be as close 
as 10 microseconds, Functions can be fixed or 
variable in time from the application of power 
or from a control signal. Two basic character- 
istics, however, are present in all versions; a 
high degree of accuracy and maximum reliability 
— both guaranteed under a wide range of ex- 
treme environmental conditions, If these char- 
acteristics are vital requirements of your timing 
programmer, Tempo can help you. 


TEMPO INSTRUMENT INCORPORATED 
P.O. Box 338 +6MDO0 


icksville, N, ¥. eEMpo 


OVerbrook 1-2280 
TWX Hicksville 429 
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PIONEERING 


AT BELL TELEPHONE LABORATORIES 


In such an open field as this Dr. Karl Jansky of Bell 
Laboratories opened the way to radio astronomy. His 
search for a mysterious source of radio noise led him—and 
us—to the stars for our answer. 


Today Bell scientists continue their pioneering in many 
fields—among them the transmission of human voices on 
beams of coherent light. Bell Laboratories’ revolutionary 
Optical Maser foreshadows the use of light as a whole 
new medium of telephone, TV and data communications. 


These are but two of the many fundamental 
advances which have come from breaking fresh & Fi 
ground at the world center of communications w=& 
research and development. 





Look to PARSONS for PERFORMANCE...in ELECTRONICS 


Parsons Electronics is engaged in the research, development, and manufacture of systems 


and components for military and commercial applications. Current areas of activity include: 
Systems Engineering / Instrumentation / Distance Measuring Equipment / Telemetry Systems / 


Petroleum Automation / Marine Communications / Components. 


Your inquiry will receive prompt attention...let Parsons solve your problems efficiently 
and economically by providing TOTAL CAPABILITY — SINGLE SOURCE RESPONSIBILITY. 


THE RALPH M. PARSONS COMPANY 


KNUNSE 
ers all 
y/ t . ELECTRONICS DIVISION 
CC TOnICS 151 De Lacey Avenue, Pasadena, California 





WORLD WIDE SERVICES: APPRAISALS AND ECONOMIC STUDIES « ARCHITECT-ENGINEERING « CONSTRUCTION « ELECTRONIC SYSTEMS AND COMPONENTS « MINING AND METALLURGICAL 


ENGINEERING « PERSONNEL TRAINING « PETROLEUM-CHEMICAL ENGINEERING + PETROLEUM PRODUCTION SYSTEMS + PLANT OPERATION + POWER PLANT ENGINEERING 





Reaction controls at work in space symbolized. 


STEERING GEAR FOR MERCURY ASTRONAUTS 


Conventional aircraft control surfaces will not guide 
space ships and capsules. Rudders, ailerons and ele- 


vators find no resistance and hence produce no 


reaction to their movements where there is no atmos- 
Even at altitudes only half way up, they are 


sluggishly inetlective. 


phere 


[he accepted answer to a dependable steering mecha- 
nism for astronauts is a system of jet reaction controls 
developed and produced by Bell Aerosystems Com- 
pany. First used on Bell’s own supersonic X-1B 
several years ago, the system has been greatly improved 
and adopted for the X-15, the Mercury man-in-space 
project and other space vehicles 


Through strategically located, low and high thrust (1 to 


1500 pound) rocket engines, Bell’s reaction controls 
not only position and guide the ship by controlling the 
roll, pitch and yaw, but they also provide for orbit 
changes and retro-thrust. Some of the jets are throttle- 
able while others can be operated in combination to 
provide the astronaut positive and flexible control. 
This revolutionary steering gear for space, available 
using monopropellants or high energy bipropellants, 
is just one of many advanced projects which are 
currently engaging the diversified talents of Bell 
Aerosystems Company in the fields of rocketry, avi- 
onics and space techniques. Engineers and scientists 
seeking challenging, long-range career opportunities 
can find them at Bell. 
BELL AEROSYSTEMS - MPANY 
BUFFALO 5,N.Y. 


DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 











